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MONTHLY WEATHER REVIEW. 


Vou. XVI. WASHINGTON CITY, NOVEMBER, 1888. No. 11. 


INTRODUCTION. 


This REVIEW treats generally the meteorological conditions| northern portions of the country from the upper Lake region 
of the United States and Canada for November, 1888, and is | to the Pacific coast, the most marked deficiencies occurring in 
based upon reports of regular and voluntary observers of both the extreme northwest and on the northern slope of the Rocky 
countries. |Mountains, where less than one-half the usual amount fell. 

On chart i the paths of the centres of six areas of low press- | Chart vi exhibits the depth of snow on the ground at the 
ure are shown; the average number traced for November dur- | close of the month. Similar charts showing the depth of snow 
ing the last fifteen years being 10.9. 'on the ground on the 15th and the last day of each of the win- 

The areas of high and low pressure are discussed under their ter months will be published in the REVIEW. In the current 
respective headings. Descriptions of the storms that occurred | month the depth of snow on the 15th was insufficient to 
over the north Atlantic Ocean are also given, and their ap- | admit of charting. This chart also shows the limits of freezing 
proximate paths shown on chart i, on which also appear the temperature during the month. 
limits of fog-belts west of the fortieth meridian. No ocean, A very heavy snow storm occurred in northern Kansas on the 
ice was reported during the month. 9th, and heavy snow was reported in the lower Saint Law- 


The severest disturbances on the north Atlantic occurred 
over mid-ocean from the 6th to the 12th, and off the coast of 
the United States from the 22d to the 27th, when very low bar- 
ometric pressure and gales of hurricane force were reported. 
In the vicinity of the Banks of Newfoundland fog was less fre- 
quently reported, while to the westward of the fifty-fifth meri- 
dian its occurrence was more frequently noted than for the 
corresponding month of 1887. 

Chart ii exhibits the distribution of mean atmospheric press- 
ure and mean temperature for the month. The mean tempera- 
ture corresponded with the normal in many parts of the country. 


rence valley during the night of the 8—9th. 
Chart vii exhibits tracks of West Indian hurricanes along 
the coast of the United States, and chart viii shows the me- 


_teorological conditions which attended the severe storm of 


November 23d-28th. 

Commencing with July, 1888, the meteorological means for 
stations of the Signal Service have been determined from ob- 
servations taken twice daily at 8 a. m. and 8 p.m. (75th meri- 
dian time). These hours of observation have been permanently 
adopted to supersede the former system of tri-daily observa- 
tions taken at eight-hour intervals. 


The greatest departures above the normal occurred in the| In the preparation of this REVIEW the following data, 
north-central states, and in Manitoba they exceeded 7°. The! received to December 20, 1888, have been used: the regu- 
greatest departures below the normal were noted in the north- | lar semi-daily weather-charts, containing data of simultaneous 
ern and southeastern Rocky Mountain slopes, where they | observations taken at 133 Signal Service stations and 23 
amounted to more than 6° and 5°, respectively. At a number Canadian stations, as telegraphed to this office; 177 monthly 
of stations in the interior, southern, and northeastern parts of journals and 181 monthly means from the former and 2: 
the country the maximum temperatures were higher than for monthly means from the latter; 423 monthly registers from 
any preceding November during the periods of observation. | voluntary observers; 82 monthly registers from United States 

Chart iii exhibits normal and current temperature curves; Army post surgeons; marine records; international simulta- 
for selected stations. ‘neous observations; marine reports through the co-operation 

The distribution of rainfall for November, 1888, is shown on of the Hydrographic Office, United States Navy, and the “New 
chart iv, and the normal precipitation for eighteen years is York Herald Weather Service;” monthly weather reports from 
exhibited on chart v. |the local weather services of Alabama, Arkansas, Colorado, 

The precipitation was above the normal from the Mississippi | Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Michi- 
River westward to the Rocky Mountains, and in nearly all dis-| gan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New 
tricts east of the Mississippi, the greatest excesses occurring | England, New Jersey, New York, North Carolina, Ohio, Oregon, 
in Florida, and in districts along the southwest border, where Pennsylvania, South Carolina, Tennessee, and Texas, and the 
two or three times the usual November rainfall was measured. | Central Pacific Railway Company; trustworthy newspaper 
It was below the normal in the east Gulf states, and over the | extracts, and special reports. 


> 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for Novem-|ciable between the mean pressure obtained from two obser- 
ber, 1888, as determined from observations taken daily at 8| vations taken at these hours and that determined from tri- 
a.m. and 8 p. m. (75th meridian time), is shown on chart | daily observations taken at eight-hour intervals. 

ii by isobars. On July 1, 1888, the tri-daily observations of| The mean pressure for November, 1888, was highest within 
the Signal Service were superseded by observations taken | an area bounded by the isobar cf 30.15, which extended from 
twice daily at the hoursnamed. A protracted series of hourly | the middle Atlantic states westward to the middle eastern 
observations has shown that the difference is almost inappre- Rocky Mountain slope and thence northwestward to the head- 
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waters of the Missouri and the upper valley of the Columbia, | the west Gulf states, where the direction of movement changed 
The highest mean reading reported was 30.20, at Lamar, Mo. | to the north of east. The pressure at the centre decreased as 
The mean pressure was lowest over southern California and the | it approached the Mississippi Valley and increased as the area 
lower valley of the Colorado, where it fell below 30.00, and in | extended over the Atlantic coast, the highest barometric read- 
the British Possessions north of Montana, where a reading of | ing being observed at Nantucket on the morning of the 5th, 


30.00 was noted at Swift Current, N. W. Ter. 

A comparison with the pressure chart for October, 1888, 
shows that a general increase in pressure occurred, except 
along a small portion of the middle Pacific coast, where there 
was a slight decrease. The increase was most marked over 
the Canadian Maritime Provinces, where it was more than 
.30 over the east-central part of New Brunswick. From this 
locality it became less marked southwestward along the At- 
lantic coast to southern Florida, where it amounted to but .01 
at Jupiter and .02 at Key West. From New England westward 
to the Rocky Mountains the increase generally exceeded .15, 
while over a greater part of the country south of the fortieth 
parallel and east of the plateau regions of the Rocky Moun- 
tains, except in the south Atlantic and Gulf states, the increase 


varied from .10 to .15. The only decrease noted was .02 at) 


Bureka, Oal. 


As compared with the normal pressure for November, the | 
mean barometer readings for the current month were above | 


the normal, except over portions of the middle and south At- 
lantic states, the Gulf States, the middle Rocky Mountain 
region, and the Pacific slope. The departures above the 


| when the centre was southeast of that station. 

_ II.—This area of high pressure also approached the stations 
from the north Pacific and was central in Oregon on the morn- 
ing of the 5th, when a trough of low pressure extended from 
Texas to Lake Huron, and high area number i extended from 
Florida to Nova Scotia. The track pursued by high area num- 
ber ii was slightly to the north of, and almost parallel to, that 
of number i. It moved southeastward to Kansas and thence 
northeastward to the Saint Lawrence Valley. While covering 
the Rocky Mountains it extended from the lower Missouri val- 
ley westward to northern California. On the 6thit apparently 
separated, the principal portion of the area moving over the 
Lake region with increasing pressure at the centre, while the 
western portion remained over the northern plateau regions, 
and after being reinforced from the north formed the area of 
high pressure traced as number iii. 

Ill.—This area was first observed in Oregon on the 8th. 
After advancing eastward to the Rocky Mountains it appar- 
ently moved westward to the vicinity of Salt Lake City, where 
|it was central on the morning of the 9th. It moved slowly 
southeastward during the succeeding twenty-four hours, pre- 


normal were greatest in New Brunswick, where they exceeded ceded by heavy snows and rains in the central valleys during 
15, from whence they became gradually less marked south-|the 8th and 9th. It extended over the southern portion of the 
westward to the thirty-fifth parallel and westward to the upper | United States during the 10th, 11th, and 12th, attended by 
valley of the Columbia; in the upper Rio Grande valley, south- | slightly colder, fair weather. After reaching the east Gulf 
ern New Mexico, and southern Arizona, they exceeded .05.| states it moved northeastward along the Atlantic coast with 
The departures below the normal were greatest in Oalifornia,| increasing pressure at the centre, the maximum pressure, 
where they amounted to .09 at San Francisco and Sacramento, | 30.60, occurring at Albany, N. Y., on the morning of the 13th, 


from whence they became less marked northward to Vancouver 
Island, eastward to western Wyoming and Colorado, and south- 


‘at which time this area had increased and covered all that 
| portion of the country east of the Mississippi. It apparently 


ward to lower California. At Norfolk, Va., along the south | changed direction on the 13th, disappearing over the Atlantic 


Atlantic coast, over the eastern and middle Gulf states, and 
along the coast of Texas, the departures below the normal were 
less than .05, except at Pensacola, Fla., where a deficiency of 
.06 was noted. 

BAROMETRIC RANGES. 

The monthly barometric ranges at the various Signal Service 
stations are given in the table of miscellaneous meteorological 
data. The ranges conformed to the general rule, that is they 
increased with the latitude and decreased slightly, theugh some- 
what irregularly, with increasing longitude. Along the At- 
lantic coast the extreme ranges varied from .21 at Key West 
Fla., to 1.55 at Block Island, R.1.; between the eighty-second 
and ninety-second meridians, .54 at Pensacola, Fla., to 1.15 at 
Alpena, Mich.; between the Mississippi River and the Rocky 
Mountains, .65 at Brownsville, Tex., to .98 at Poplar River, 
Mont.; in the plateau and Rocky Mountain regions, .48 at Fort 
Grant, Ariz., to .95 at Fort Ouster and Fort Assinaboine, 
Mont.; on the Pacific coast., .41 at San Diego, Cal., to .74 at 
Port Angeles, Wash. 


AREAS OF HIGH PRESSURE. 


Six well-defined areas of high pressure were observed within | 
the limits of the stations of observation during the month of | 
November. The reports indicate that all of these areas of | 
high pressure originated to the westward of the Rocky Moun- | 
tains. Four were first observed on the north Pacific coast and 
two in the region north of Idaho. The general direction of | 
movement was to the south of east while west of the Missis- | 
sippi River, and afterwards to the north of east. The mean | 
latitade of these areas was to the south of the average track 
of high areas for November, and the movement was rapid after 
leaving the Rocky Mountains. 

I1.—The month opened with this area of high pressure cen- | 
tral to the westof Oregon. It passed rapidly to the southeast, | 
following the area of low pressure which was moving north- | 
eastward over the Lakes, and by morning of the 3d covered | 


on the 14th. 

IV.—Number iv was first observed in the region to the north 
of Idaho on the morning of the 13th, where it remained almost 
stationary until the morning of the 15th, when it extended 
over the northern Rocky Mountain stations, being central near 
Fort Custer, Mont., where the pressure was 30.50 and the tem- 
perature —10°. It moved slowly eastward, covering the east- 


‘ern slope of the Rocky Mountains on the 16th, the central 


valleys and Lake region on the 17th, and New England and 
Nova Scotia on the 18th, the pressure increasing rapidly as it 
approached the coast, the maximum barometric reading, 30.86, 
being observed at Halifax, N.S., at the p. m. observation of 
the 18th. The easterly movement continued on the 19th, on 
which date this high area disappeared to the eastward of 
Sydney, N.S. 

V.—Number v was first observed north of Idaho on the 18th, 
and was the only high area of the month that passed east- 
ward to the north of the stations of observation. The press- 
ure apparently increased rapidly during its movement east- 
ward to the centre of the continent, where the barometer 


‘reached 30.74 on the 19th. The pressure remained high, but 


decreased slightly as the area extended over the Lake region 
and Saint Lawrence Valley from the 20th to 22d, after which 
it increased, attaining a maximum of 30.82 at Rockliffe, Ont., 
on the afternoon of the 22d. It moved eastward over New 
England and Nova Scotia during the 23d and 24th, and while 
central over Nova Scotia this area extended over the entire 
region occupied by the stations of observation east of the Rocky 
Mountains while the severe tropical storm, described as low area 
number vi, was moving northward over the ocean east of Florida. 

ViI.—Number vi was central near the north Pacific coast on 
the morning of the 26th. _ It moved slowly eastward, inclining 
slightly to the north, during the 27th, 28th, and 29th, extend- 
ing over the upper Missouri valley. After reaching Dakota it 
extended southward over the eastern slope of the Rocky 
Mountains, and covered the central valleys at the close of the 
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month. The pressure increased during the easterly movement 
until it reached the northern plateau region, where it attained 
a maximum of 30.48 at Spokane Falls, Wash., on the morn- 
ing of the 28th. After passing to the east of the Rocky 
Mountains the pressure decreased to 30.22 ut the 8 p. m. re- 
port of the 30th. 


The following table exhibits, in a concise manner, some of 


the more prominent characteristics of the high areas: 


9 


First Last | | j 
observed. observed. | Highest pressure. 
—| —| 
4 3 \¢g Station. 3 
° | Days. Mites.| Inches. 
I 43 | 125 41 65 | 39.6) Nantucket, Mass ....... 38 
43 | 49 36.1 3 Quebec, Quebec ........ 30- 54 
3 40 67 | 60} 22-9 13 | Albany, N. Y. .........- 30. 60 
I §3| 45 60 $5 | 25-8 30- 86 
117| 50! 59| 8-0! 15-1) 22} Rockliffe, Ont.......... 30-82 
2%; 44| 99 4:0 | 14-6) 28 | Spokane Falls, Wash...) 30.48 
| | |} | 30-61 


* Average rate of progress, 25-7 miles per hour. 
AREAS OF LOW PRESSURE. 


During the month of November six well-defined areas of 
low pressure appeared within the limits of the stations of 
observation. The tracks of the centres of these areas of low 
pressure will be found on chart i. They moved to the north 
of east, those originating to the westward in the Rocky 
Mountain region moving more easterly than those first ob- 
served near the Atlantic coast. A remarkable feature of the 
tracks of these areas is that as the month advanced the areas 
of low pressure developed more to the eastward, and the 
direction of movement became more northerly; those first ob- 
served moved eastward from the central Rocky Mountain 
region, and those following developed in the southwest, Gulf, 
or Lake region, and moved northeastward; while the last 
named and most severe storm of the month probably origi- 
nated in the West Indies, and moved almost directly north- 
ward along the coast. Chart i indicates that while the con- 
ditions favoring the development of these storms varied in 
location, they all apparently progressed toward a common 
centre in the region of greatest storm frequency near the 
north Atlantic coast. 

The following table exhibits the principal facts regarding 
these low areas: 


} 
| 
| 
| 


— 
First Last 
observed. observed. te | Lowest pressure. 
in | | | 2 
‘Bi. | © | Days. Miles. | | Inches. 
41 108 52} 68| 45.8 Anticosti,G.ofSt.Law’ce| 29. 38 
108 40} 1-5 | 7) Bird Rocks, G. ofSt.L.| 29.56 
103 58/| 2.5 | 43-3 11 Anticosti, G. of St. 29- 06 
6 32 | 105 49| 45) 24-1 16 | Bird Rocks, G. of St. L.| 29.34 
2 87 48 62 | 2.0 | 43-8 | 20 | Sydney, C. B.1......... 
V 18 | 87 47| 60) 41-7 27 | Block Island, R. I...... 
29) 7) 47) 61 | 5-0 | 15-0 | 29-31 
* October. Average rate of progress, 34-1 miles per hour. 


I.—The month opened with an extended area of low pressure 
covering the eastern slope of the Rocky Mountains with two 
centres of disturbance, one in Colorado and the other in south- 
eastern Dakota, while areas of high pressure covered the At- 
lantic and Pacific coasts. During the Ist the two centres 
moved eastward, that from Colorado passing to eastern Kansas 
and the more northerly disturbance covering northern Michi- 
gan, with strong southerly winds and general rains in the Lake 
region and upper Mississippi valley. During the 2d the 


southern portion of the disturbance was replaced by the high 
area from the westward, while the northern centre of dis- 
turbance moved northeastward to the Saint Lawrence Valley, 
the pressure decreasing as the centre approached the coast. 


II.—Number ii was observed previous tothe development of 
the disturbance traced as number i. A slight disturbance ap- 
peared in the Missouri Valley, and was apparently forced 

‘southward by an increase of pressure to the north. On the 

afternoon of the 4th a disturbance of slight energy appeared 

in southern Colorado with general snows in Wyoming, Oolo- 

rado, and Utah. This disturbance moved rapidly to the north- 

eastward with increasing energy and was followed by a sharp 
fall of temperature in the central valleys. The area of rain 
which attended this depression generally included the Northern 
| States and portions of Kentucky, Tennessee, and Arkansas. 

It passed northeastward over the Lake region north of the 

Saint Lawrence River, and was last observed as central near 

the west coast of Newfoundland on the morning of the 7th. 

I11.—Number iii was probably central in western Texas on 
the afternoon of the 6th, when the barometric pressure was 
low over the entire Rocky Mountain region, and a well-defined 
depression covered Montana. During the following day the 
/northern disturbance was replaced by an area of high pressure 
over the northern and central Rocky Mountain regions, while 
‘the southern disturbance moved eastward, attended by very 
| heavy rains in the Gulf States and as far northward as Mis- 
souri. After reaching eastern Texas the direction changed to 
the northeast, and the centre of disturbance reached the lower 
Ohio valley on the afternoon of the 8th. Heavy rains con- 
tinued in the central valleys during the 8th and 9th, anda 
cold wave extended over the eastern slope of the Rocky Moun- 
tains, causing heavy snows in eastern Kansas and freezing 
weather as far south as central Texas. The centre of disturb- 
ance was apparently retarded and drawn to the westward 
from the afternoon of the 8th until 8 a. m. of the 9th, and dur- 
ing the succeeding twelve hours it moved slowly northward. 
It was central in the valley of the Wabash on the afternoon 
of the 8th, and north of, and near, Saint Louis, on the morning 
of the 9th, and south of, and near, Davenport, Iowa, on the 
afternoon of the 9th, after which it moved northward over the 
Lake region and disappeared in the lower Saint Lawrence 
valley on the afternoon of the 11th. The storm increased in 
energy as it moved eastward, severe westerly gales occurring 
on the north Atlantic coast and in the Maritime Provinces as 
the centre passed to the eastward. The westerly gales con- 
tinued in the Maritime Provinces until the 14th, but the centre 
of disturbance had passed to the eastward on the preceding day. 

IV .—This area of low pressure was apparently central in the 
east Gulf, near Pensacola, Fla., on the morning of the 14th. 
It moved northeastward over the south Atlantic states, develop- 
ing considerable energy along the coast, attended by heavy 
rains and severe gales during the 14th. These rains continued 
and extended along the entire coast as far north as Nova Scotia, 
and the storm attained its maximum energy while central near 
the coast of Massachusetts. It extended in area and became 
less severe while passing over the Maritime Provinces, although 
the minimum pressure, 29.34, was observed at Bird Rocks on 
the 16th, when the centre was near that station. 

V.—This storm developed in the southern part of the upper 
lake region, where the pressure was relatively low, although 
the barometer read 30.18 in the region where the disturbance 
originated, and the pressure was below 30.00 in southern Texas 
at the same time. It passed eastward over the lower lake 
region and New England, the pressure decreasing .20. It 
was central on the coast of Maine on the afternoon of the 
19th, the pressure at the centre being 30.00, while on the 
morning of the 20th it was located near Sydney, where the 
pressure had decreased from 30.34 to 29.60 in twelve hours. 
This rapid decrease of pressure over Nova Scotia and an 
increase of pressure along the New England coast during the 
same period was attended by strong northeasterly gales. This 
storm moved rapidly to the northeast after leaving the coast 
line and is traced as ocean storm number 9. 

VI.—This low area caused along the middle Atlantic and 
New England coasts a succession of violent gales, which were 
not only the most severe of the month, but also among the most 
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notable in the records of the past eighteen years. The de-| 
pression was a West Indies hurricane, of that type or class) 
which spends itself over the ocean without passing over the) 
land area of the United States. Hurricanes of this class are | 
especially dangerous to shipping plying along the Atlantic 
coast, since these storms approach the coast from the south. | 
eastward, their coming heralded at first only by a slight de- | 
crease of barometric pressure along the immediate coast line. | 
When stations of observations were maintained in the greater | 
and leaser Antilles, the Signal Service had timely warning of | 
the advent of these storms, but since the discontinuance of 
these important stations, the Service is left scant time in which | 
to issue warnings after the first storm indications are detected. | 
The marine reports between the 18th and 22d indicate that | 
this disturbance existed as a West Indies hurricane, moving | 
directly westward to the south of, and near, the 25th parallel, | 
between the sixtieth and seventy-seventh meridians, west of. 
Greenwich. Near the seventy-seventh meridian the course of | 
movement changed to the northward, and during the 23d and 
24th the regular telegraphic weather reports of the Signal 
Service suggested the presence of a severe storm off the coast 
of Florida. Although the centre of this storm passed north- 
ward, nearly parallel to, and about two hundred miles east of, 
the middle and south Atlantic coasts, until it reached the 
vicinity of Nantucket, Mass., timely warnings were issued to 
the coast stations. These warnings were based upon observa- 
tions taken on the extreme western edge of the low area at 
stations within the limits of the United States, but the indica- 
tions were of so feeble and uncertain character that, without 
the wide experience of the Indications Officer in dealing with 
storms of this class in previous years, they would have been 
neglected and unheeded. 

Oautionary signals were displayed at the southern New Eng- 
land ports at 9.40 p. m. of the 23d, at which time they were 
changed from storm to cautionary owing to the dying out of a 
previous storm resulting from a high area to the northward, and 
they were continued as cautionary on the southern New Eng- 
land coast on account of the threatening conditions on the 
south Atlantic coast at that time. At 11.45 a. m. of the 24th 
cautionary northeast signals were changed to storm northeast 


on the North Carolina coast, and cautionary northeast hoisted 
at Norfolk, and the following message sent: ‘‘ Brisk to high | 
northeast winds indicated for the North Carolina coast.’”” The) 
storm was then apparently central some distance to the east | 


of Florida. At 9.45 p.m. of the 24th cautionary northeast | 


after reaching the latitude of Hatteras, N. C., increasing in 
energy until it passed the southern New England coast, when 
it filled up rapidly. It apparently changed direction to the 
eastward, and by the 29th it existed as a feeble disturbance 
north of Nova Scotia. The intensity of the storm was appar- 
ently increased by the advance of an area of decidedly high 
pressure over the Saint Lawrence Valley immediately to the 
north of the disturbance. This area of high pressure was 
moving slightly to the south of east in rear of an extended 
area of low pressure in the north Atlantic. The barometer 
continued to rise in the lower Saint Lawrence valley until the 
afternoon of the 25th, reaching 30.80 when this storm was cen- 
tral east of Norfolk, Va. The centre of the area of high 
pressure passed to the northeast of the storm centre, causing 
an unusual gradient in the northern quadrants of the storm 
which resulted in destructive gales, these gales continuing 
until the centre of disturbance reached the land, when, as is 
usually the case, the intensity of the storm diminished. 

The following are abstracts of reports made by Signal Ser- 
vice observers relative to this storm: 

Hatteras, N. C., 25th: the high wind which prevailed 
throughout the day attained a maximum velocity of sixty-six 
miles per hour from the north at6.10a.m. The gale caused 
some damage to shipping. 

Norfolk, Va., 25-26th: a storm began on the 25th and con- 
tinued throughout the following day; the maximum velocity 
of wind, fifty miles per hour from the northwest, occurring at 
6.55 p. m., 26th. The storm was very destructive; telegraph 
lines were prostrated, vessels blown from their moorings, and 
much damage to other property resulted. The tide was very 
high, flooding the lower portion of the city. 

Kitty Hawk, N. ©., 24th: a severe northeast storm has 
continued without cessation since 7 a. m. of the 20th. The 
wind continued in northeast until 3 p. m. to-day, when it 
backed to the north and increased in force, blowing steadily 
at about sixty miles per hour. 

Atlantic City, N. J., 26th: high northwest wind; barome- 
ter very low, falling to 28.96 at 2 p. m.; high tide caused much 
damage. 

New York City, 25-26th: high northwest winds prevailed 
throughout the 25th and 26th; maximum velocity forty miles 
per hour, on the 26th. Numerous houses along the coast were 
carried away by the wind, and hotels were flooded. The 
Coney Island railway was seriously damaged by washouts. 
The damage in this vicinity will amount to millions of dollars. 

New Haven, Conn., 25-27th: a northeasterly gale began at 


were changed to storm northeast at Narragansett section, * 
Wood's Holl, and Wood’s Holl section, and cautionary north-| 12.30 a. m., 25th, and continued until noon of the 27th, at- 
east hoisted at New Haven, New London, Newport section, | taining a maximum velocity of fifty-one miles per hour from 


Boston, and Boston section, and Sandy Hook, and cautionary | 
northwest at Atlantic City, Breakwater, and Fort Monroe. 
Messages: ‘* Storm central south of Hatteras, apparently mov- 
ing northeastward, strong northeast winds are indicated for 
the southern New England coast.” “ Brisk to high northerly 
winds for the middle Atlantic coast.” When these signals were 
ordered the winds were light on the New England coast from 
Boston northward. At 10.20 a. m. of the 25th cautionary 
northeast were changed to storm northeast at Boston, Boston | 
section, and Sandy Hook. Message: ‘‘ Storm central southeast | 
of New England and off the middle Atlantic coast, moving | 
northeast. Dangerous gales are indicated for the middle At- | 
lantic and New England coasts to-day or to-night.” | 

From the above it will be seen that New England was} 
warned while the storm was central near the southern Florida 
coast. The accompanying charts show the position of the 
storm centre at 8 a. m., Washington time, from the 23d to 
the 28th, inclusive, and the accompanying extracts from the 
reports of Signal Service observers and marine reporters serve 
to show the severity of the storm and the loss of life and 
property. These reports indicate that the storm apparently 
attained its maximum energy when the centre was south of 
New England and east of New Jersey, and they also indi- 
cate that the storm centre moved slowly to the northward 


the northeast at 10.20 p. m., 25th, the highest velocity ever 
recorded at this station ; snow began at 8.40 a. m., and changed 
to sleet at 4.10 p. m., 25th, and changed to rain during the 
night following. The storm caused much damage to property; 
two houses were blown over, and the telephone and telegraph 
wires sustained severe injury. 

Block Island, R. L, 24-27th: the storm which began at 
6.30 a. m., 24th, continued until 11.50 a. m., 27th; maximum 
velocity, eighty-four miles per hour, occurred at 3.25 a. m., 
26th. The storm was very destructive to telegraph lines, and 
caused some damage to shipping. The barometer reached a 
minimum of 28.91 at about noon, 27th. 

Vineyard Haven, Mass., 24-27th: high easterly and north- 
easterly winds, accompained by heavy rains, at intervals, pre- 
vailed from 8 p. m., 24th, until 6.30 p. m., 27th. All boats in 
the harbor dragged anchors; smaller craft were torn from 
their moorings and driven ashore, and numerous wrecks are 
reported. 

Wood’s Holl, Mass., 25-27th: high northeasterly winds began 
at 8 p. m., 25th, and continued until the evening of the 27th; 
maximum velocity, forty-eight miles per hour, occurred at 
2 p.m., 27th. Heavy rain fell at intervals. The telegraph 
wires sustained some injury. 

Portland, Me., 25-27th: high northeasterly winds, accom- 
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panied by snow, sleet, and rain, prevailed during the 25th, 
26th, and 27th; maximum velocity of wind, thirty-six miles 
per hour from the northeast, on the 26th. 

Eastport, Me., 25-27th: high northeasterly winds began on 
the 25th and ended at 4.45 a. m., 27th, attaining a maximum 
velocity of sixty-four miles per hour from the northeast; the 
gale was accompanied by snow, sleet, and heavy rain; much 
damage was caused to fences and buildings. 

Boston, Mass., 25-27th: the barometer fell steadily during 
the 25th, reading 29.88 at 8 p. m.; snow fell during a greater 
part of the day, changing to rain in the morning and evening. 
The wind at 8 a. m. was blowing twenty-eight miles per hour 
from the northeast, and had been as high as thirty-eight miles 
per hour from the northeast during the preceding night. From | 
8 a. m. it increased gradually in velocity to forty-two miles, | 
and continued to blow from thirty-six to forty-two miles from 
the north and northeast throughout the day and evening. The 
local weather conditions were almost identical with those of the 
“ great blizzard’’ of March 11-13th, 1888. On the 26th the 
barometer fell slowly to 29.45 at 8 p.m. The wind blew in 
violent gales all night, the maximum velocity being sixty miles 
from the northeast at 1.35a.m. It then moderated slightly, 
and at 8 a.m. was blowing thirty-six miles from the northeast, 
after which it again increased and blew heavy gales all day, 
with a maximum velocity of forty-eight miles from the north- 
east and north. After 8 p.m.it moderated. Dense fog hung 
over the harbor at night, and the afternoon steamers de- 
layed sailing on account of the violence of the storm and the 
thick weather. 

The following reports by shipmasters refer to this storm: * 

17th.—Captain Metzenthin, of the s. s. ‘*Ascania,” reports a 
storm from the 16th to 18th; wind shifted from ne. to sse.; 
highest force of wind, 11 to 12; lowest barometer, 29.81, at 4 
p. m. of the 17th, in N. 25° 1’, W. 57° 46’. 

20th.—Capt. 8. de Felleria, of the s. s. ‘‘Auskaro,’’ reports 
a gale during the 19th and 20th; wind shifted from ene. to nne. 
and n.; highest force of wind, 8; lowest barometer, 29.56, at 3.30 
a. m. of the 20th, in N. 26° 45’, W. 66° 07’. Captain Spratly, 
of the s. s. ‘‘ Mozart,” reports a storm from the 17th to the 25th ; 
wind shifted from nnw. to ne.; highest force, 10 to 11; lowest 
barometer, 29.75, at noon of the 20th, in N. 28° 28’, W. 67° 08/. 


21st-22d.—Captain Catherine, of the s. s. “ City of Augusta,” 
reports a strong gale from ne. to n.; lowest barometer, 29.97, | 
at 5 a. m. of the 20th, in N. 36° 20’, W. 75° 00’. 
22d.—Captain Barber, of the s. s. “ Tropic,” reports a nnw. 
gale, of hurricane force, on the 22d; lowest barometer, 29.94, | 
at noon, in N. 26° 6’, W. 80° 7’. 
23d.—Captain Pearson, of the s. s. ‘‘ Fort William,” reports | 
a whole n. to nw. gale on the 23d; lowest barometer, 29.71, at | 
noon, in N. 27° 20’, 79° 25’. Captain Norton, of the s. s. | 
‘ Fanita,” reports a u. gale of hurricane force; lowest ba-| 
rometer, 29.55, at 7.50 p. m., off Frying Pan Shoals. Captain 
Henderson, of the s. s. ‘‘ Colon,” reports a violent gale, at-| 
taining force 11 on the 23d, on which date the lowest barometer, | 
29.40, occurred at 6 a. m., in N. 30° 06’, W. 74° 10’. 
24th.—Captain Wallace, of the bk. ‘ Monsita,” reports a) 
gale, attaining force 11, at noon of the 24th, in N. 32° 14’, W. 


29.01, at midnight, in N. 37° 27’, W. 73° 39’. Captain Boaz, 
of the s.s. ‘* Wyanoke,”’ reports a nne. storm on the 25th; 
lowest barometer, 28.96, at 4 p. m., off Hog Island, Va. Cap- 
tain Daggett, of the s. s. “ Chattahooche,”’ reports a n. storm ; 
lowest barometer, 29.11, at 4 a. m., twenty-five miles ene. from 
Cape Henry. 

26th.—Captain Crosby, of the s. s. “ Effective,’ reports: 
noon, in N. 38° 35/ W. 71° 49’, 1 a. m., wind ne., barometer, 
28.80, strong gale and high increasing sea; 5 a. m., very heavy 
gale, ship headed bow to sea; noon, wind e., hard gale, ba- 
rometer, 28.60; 5 p.m., wind nne., hard revolving gale, ba- 
rometer, 28.20; midnight, wind w., barometer, 28.20?. Captain 
Le Gallias, of the s. s. ‘*Grecian,’’ reports a nw. hurricane; 
lowest barometer, 28.74, at 9 a. m., in N. 38° 10’, W. 72° 45/. 
Captain McCarthy, of the pilot boat ‘‘J. F. Loubat,” reports 
strong gales from the 23d to the 26th; lowest barometer, 28.80, 
at 10 a. m., of the 26th, in N. 38° 00’, W. 73° 50’. Captain 
Jenney, of the s. s. ‘‘ Richmond,” reports a nw. gale on the 
26th; lowest barometer, 28.93, one hundred miles off Cape 
Henry. Capt. Andrew Jackson, of “ Light Vessel No. 45,” in 
N. 37° 57’, W. 75° 05’, reports a nnw. to nw. hurricane; lowest 
barometer, 29.42, at 5 p. m. 

27th.—Captain Bussius, of the s. s. “ Werra,” reports a gale 
veering from ese. to s.; lowest barometer, 29.27, at 5 p. m., 
in N. 40° 33’, W. 71° 40’. 

The following is a report by the Boston Chamber of Com- 
merce, forwarded through the Signal Service observer at Bos- 
ton, of vessels wrecked during this storm. The list does not 
include the names of vessels damaged or which went ashore 
and afterwards floated : 

8S. S. “Allentown.” Barks ‘“‘Alexander Campbell,” “Han- 
nah.”’ Brigs “ Wilhelmina,” ‘*Goleonda,” Alice.” Schooners 
‘‘Amazon,” ‘Abbie S. Emery,” “Albert H. Cross,” ‘‘Clara,”’ 
“EK. L. Higgins,” ** Elizabeth,” ‘‘ Ethel M. Davis,’’ ‘*‘ Edward 
H. Norton ” (fisherman), ‘* Emma,” “G. W. Rawley,”’ “ J. and 
J. Locke,’’ “John Mettler ” (fisherman), ‘* Lena Breed,” “ Mar- 
shall O. Wells,’’ ‘ Nellie Florence” (fisherman), ‘‘ Robert 
Dority,” “ Robert Ripley,” Sasanoa,” ‘*T. A. Lambert,’ 
‘* William McLean,” “ Mountain Fawn.” 

On chart vii will be found the tracks of the centres of some 
of the principal storms of similar character occurring between 
1873 and 1838, which caused more or less damage to shipping 
of the United States, and which might, in a measure, have 
been prevented had this service had regular meteorological 
stations in the West Indies and Bermudas, and provision 
made for telegraphic communication with them during the 
stormy season. While a number of these storms passed along 
the Atlantic coast without producing severe gales at the coast 
stations, reliable reports from the Bermudas and West Indies 
might enable this service to warn vessels about to leave port 
of the existence of dangerous storms, and of their probable 
direction of movement. Two such storms occurred in August, 
1887, one in August, 1886, and one in August,1879. While 
the storms of August, 1881, and September, 1876, approached 
the south Atlantic coast from the West Indies they disap- 
peared soon after their centres reached the continent. 

Referring to the severe storm of August, 1873, which caused 


75° 29’; direction of wind at time of maximum velocity, wsw. | the loss of probably 600 lives and over 1,000 vessels, involving 
Captain Stevens, of the s. s. ‘*‘ Manhattan,” reports a gale at- | losses aggregating $3,500,000, and seriously crippling the fish- 
taining force 9 on the 24th; wind shifted from ne. to n.; lowest! ing interests of the United States and Canada, the English 
barometer, 29.94, at noon, in N. 29° 45’, W. 80° 22’. The gale Meteorological Office, in a report covering a history of thisstorm, 
commenced the day after leaving New York, November 22d, | states that “its existence was known on the 18th at Saint 
and lasted until neon of the 25th. The wind seemed to follow | Thomas, a week before the damage was done on the American 
the trend of the coast from Hatteras to Jupiter, as it was dead | coast, and on the 21st the residents of Bermuda were fully 
aft all the time, blowing seventy-five or eighty miles per hour aware of its existence and could have foretold its track. From 
at times, with a very heavy, breaking sea, especially off Frying | both of these places warnings might have been sent to America 
Pan and Romaine. if telegraphic communication had existed.” 

25th.—Captain Wilder, of the s. s. ‘‘ City of San Antonio,” | In August, 1886, a storm appeared to the eastward of the 
reports a wnw. gale of force 10; lowest barometer, 29.06, at 5 | Barbadoes on the 15th, and thence passed westward over the 
p. m., in N. 36° 46’, W. 73° 54’. Captain Wass, of the schr.| Carribbean Sea to about N. 14°, W. 76°, and during the 22d 
** Morancy,” reports a nw. storm of force 11; lowest barometer, | passed northward over Cuba, in about W. 81°; it then moved 

*In reports of shipmasters, force of wind is given on scale of o to 12 (Beaufort scale). | northeastward along the course of the Gulf Stream to New- 
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foundiand by the 28th. This storm was particularly severe, | date south to west gales of hurricane force prevailed over the 
causing loss of life and destroying crops and property of im- eastern portion of the Bahama Islands; in the vicinity of the 


inense aggregate value. 

In Angust, 1887, two severe storms advanced northward 
from the West Indies. One apparently originated to the east- 
ward of the Windward Islands and moved northwestward to 
about N, 22°, W. 63°, by the 16th; moving slightly north of 
west, the depression was central on the 19th off the east coast 
of southern Florida, whence it recurved northward and fol- 
lowed the course of the Gulf Stream until the 23d, on which 


date it was central in N. 50°, W. 31°. During the passage of 


this storm along the coast of the United States it was attended 
by hurricanes of exceptional violence. During this month the 
presence of a second storm was indicated to the eastward of 
the Windward Islands on the 19th; by the 20th the centre of 


thirtieth parallel fresh easterly gales were reported, while off 
the Florida coast strong northerly gales prevailed. During 
the 22d and 23d the storm recurved slowly northward, with a 
marked decrease in energy; by the 24th it had advanced to 
N. 32°, W. 76°, and during its northeast passage along the 
course of the Gulf Stream during the next two days it was at- 
tended by hurricanes of great violence. 

By extending telegraphic communication with Bermuda and 
availing ourselves of that now existing in the West Indies it 
would become possible for this Service to greatly extend its use- 
fulness to the shipping interests of the country, and with 
proper arrangements for the distribution of storm signals, 
warnings could be issued which in a single year might save 


depression had moved west-northwest to about N. 22°, W. 66°, from destruction property the value of which would exceed the 
whence it is traced to N. 26°, W. 76°, by the 21st. On this| cost of maintaining this Service for many years. 


NORTH ATLANTIC STORMS FOR NOVEMBER, 1888 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the depressions that appeared over the north | cases where from twenty-five to thirty-five minutes have been 

Atlantic Ocean during November, 1888, are shown on chart i.| cited, when they are given in degrees and half degrees. 
These paths have been determined from international simal-| traced October, and 
taneous observations by captains of ocean steamships and) .onth of Greenland near the fifty-fifth parallel, whence it 
sailing vessels, received through the co-operation of the Hydro-| moved northeast to the thirtieth meridian by the 2d, where it 
graphic Office, Navy Department, and the ‘‘ New York Herald assumed a southeast course and advanced to the southern ex- 
Weather Service.” | tremity of Ireland by the 4th, after which it passed eastward 

Kleven depressions have been traced, of which six advanced | over the continent of Europe. This depression was attended 
north of east over or near Newfoundland; two first appeared | by moderate gales and exhibited lowest pressure on the 3d, when 
northeast of the Windward Islands; and three apparently | a reading of 29.44 (747.8) was reported at noon, Greenwich time. 
originated over mid-ocean near the fiftieth parallel. The de- | 2,.—This depression was central over Newfoundland on the 
pressions traced north of the forty-fifth parallel generally fol-| 4th, from whence it moved rapidly eastward, and is last 
lowed normal east-northeast to northeast tracks, the excep- located south of the British Isles under date of the 8th. This 
tions being numbers 1 and 6, which assumed southerly paths storm was attended throughout by fresh to strong gales, and 
after having advanced to the vicinity of the thirtieth meridian. closely followed the trans-Atlantic steamer routes over a 
An important storm which moved westward north of the West | greater part of the ocean. Subsequent to the 8th the storm 
Indies to the Bahamas is thence traced northward off the| centre apparently recurved to the northward under the influ- 
coast of the United States as a low area. A second storm of ence of depression number 3 which occupied mid-ocean dur- 
tropical origin moved from northeast of the Windward Islands | ing the 8th and 9th. 
and apparently dissipated west of the Azores. The severest) 3,—This depression (low area ii) passed along the southern 
disturbances of the month occurred over mid-ocean, from the coast of Newfoundland during the 7th, and by the 8th had 
6th to the 12th, inclusive, attending depressions 2, 3, and 5, advanced to about N. 52°, W. 40°, and thence moved northeast 
and off the coast of the United States from the 21st to the 27th, to the thirtieth meridian by the 10th, after which it disappeared 
attending depression 8 (low area vi). north of the region of observation. This storm augmented 

In November, 1887, fourteen depressions were traced, of in energy during its advance over the ocean, and on the 9th 
which two were continuations of storms charted for October, | barometer readings ranging to 28.41 (721.6) were reported near 
1887; three traversed the ocean from coast to coast; one first its centre, and from the 8th to 10th, inclusive, gales attaining 
appeared east of the fifteenth meridian; five passed eastward hurricane force were encountered over mid-ocean. 
over or to the northward of Newfoundland; one apparently| 4,—This depression is first charted northeast of the Wind- 
originated south of Nova Scotia; and three were given probable ward [slands under date af the 5th, and is thence traced north- 
paths northward from the sub-tropical region. The general | east to about N. 35°, W. 45° by noon, Greenwich time, of the 
direction of movement of the depressions was east-northeast, | 8th, after which its course cannot be determined with reports 
and their tracks were rather evenly distributed along and north at hand. The storm possessed great energy, and its advance 
of the trans-Atlantic routes. was attended by violent gales. 

In November, 1888, the depressions traced corresponded in| §,—This depression was apparently a subsidiary develop- 
number with the average for November during the past four ment to depression number 3, and is first located in about N. 
years. Over mid-ocean along the trans-Atlantic routes the | 49°, W. 22°, under date of the 11th, when strong to whole 
weather was generally stormy, except during the latter half of gales and pressure falling below 29.00 (737) were reported. 
the third decade. In the vicinity of the British Isles there) By the 12th the storm-centre had advanced to the westward of 
was a succession of heavy gales during the first half of the | the British Isles, where minimum pressure falling below 28.50 
month, and from the 24th to the 30th, inclusive; while off the | (724), and strong to whole gales, were reported. Subsequent 
coast of the United States the month was characterized by the to the 12th the depression apparently recurved to the north- 
very destructive storms of the third decade. Considered as a | ward under the influence of depression number 6, which occu- 
whole, the weather over the north Atlantic during the month | pied the ocean to the westward. 
was seasonable, and the depressions, while possessing great) 6,—This depression (low area iii) advanced from the Gulf 
energy, did not exceed in intensity those traced for November | of Saint Lawrence over northern Newfoundland and at noon, 
during preceding years. Greenwich time, of the 12th was central in about N. 52°, W. 

In the following descriptions of the depressions traced posi- | 43°, and from thence moved east-northeast to the thirty- 
tions are given in degrees, latitude and longitude, except in! second meridian by the 13th, where it remained nearly sta- 


| 
+ 
< 


NOVEMBER, 1888. MONTHLY WEATHER REVIEW. 275 


tionary until the 14th, when it recurved southward to the fifty | occasioned fresh to strong gales westward over the ocean to 

second parallel, where it was central on the 15th. By the ‘the fortieth meridian. 

the storm-centre had moved northeast to the fifty-sixth parallel, | 

after which it disappeared north of the region of observation. | 

This storm increased in energy as it advanced eastward, and) No ice was reported during the month. In 1882, 1883, and 

from the 12th to the 15th, inclusive, occasioned strong to whole | 1887, none was reported. In 1886, only one berg, fifty to sixty 

gales over mid-ocean along the trans-Atlantic routes. | feet high, was observed on the 2d in N. 45° 20’, W. 45° 26’. 
. 7.—This depression (low area iv) was central on the morn-| In 1885, the only iceberg reported was observed in N. 48°, W. 

ing of the 17th off the southern coast of Newfoundland, with-| 51° 10’. In 1884, several icebergs were seen in N. 45° 56’, W. 

out evidence of marked energy, from which locality it passed | 52° 38/. 

northeast and disappeared north of the fiftieth parallel. = FOG IN NOVEMBER. 

§.—This storm (number vi) was a hurricane of tropical! The limits of fog-belts to the westward of the fortieth meri- 
origin. It is first located northeast of the Windward Islands | dian are shown on chart i by dotted shading. In the vicinity 
under date of the 17th; from this position it is given an ap- of the Banks of Newfoundland no fog was reported until the 
proximate path westward to the Bahama Islands, where it 17th, after which it occurred on six days; for October, 1888, 
arrived on the 22d; during that and the following date the | jt was reported on eleven days, and for November, 1887, four- 
storm-centre recurved slowly to the northward, and, pursuing teen days. Between the fifty-fifth and sixty-fifth meridians 
an abuormal northerly course, advanced to the south New | fog was reported for a’ total of seven days as compared with 
England coast by the night of the 25-26th, after which it moved two days for October, 1888, and three days for November, 
slowly along the New England coast, over eastern Maine, 1887, To the westward of the sixty-fifth meridian fog was re- 
New Brunswick, and the southern part of the Gulf of Saint ported on seven days as compared with five days for Octo- 
Lawrence to the vicinity of Cape Race, N. F., by the 30th. per, 1888, and three days for November, 1887. From the above 


This storm was attended by very destructive gales off the coast, 
of the United States from the 21st to the 27th, inclusive. On) 
the 22d its influence extended to the fortieth parallel, and 


it will be seen that when compared with November, 1887, there 
was a marked deficiency in the number of fog-banks reported 
near Newfoundland, while to the southward of Nova Scotia 


after its recurve over the Bahama Islands it augmented in| and off the coast of the United States there was a decided 
energy until the 26th, when minimum pressure falling below | increase in the number of days on which fog was reported. 
29.00 (737.0) was reported, after which there was a marked 4s compared with the chart of the preceding month slight 
diminution in strength until the 30th, when the depression ex- changes are shown in the southern limits of the fog-belts, 
hibited small energy. Storms of this class at this season gen- while in November, 1887, fog was reported about one degree 
erally follow the trend of the Gulf Stream after recurving to farther south in the vicinity of the Grand Banks than in the 
the northward. In the present instance the abnormal westerly | corresponding month of 1888. 

movement may possibly be due to the very high barometric; Qn the several days for which fog was reported near New- 
pressure which prevailed over and south of Newfoundland | foyndiand the presence of an area of low pressure was shown 
during the advance of the storm northward from the Bahamas. +to the west or northwest, except on the 18th when fog was 
On the 26th there was a gradient of about two inches between | encountered with variable winds and rising barometer follow- 
the storm-centre’s position and southern Newfoundland; sub-| jing the passage to the northward of a storm-centre. Between 
sequent to which date the storm gradually lost energy and a | the fifty-fifth and sixty-fifth meridians the development of 
marked decrease in pressure occurred over and near Newfound- | fog attended the passage to the norenward of areas of low 
land. The conditions attending the unusual course of this | pressure. Off the coast of the United States fog followed the 
storm give color to the belief that a storm’s course is largely | passage of areas of low pressure eastward over the Gulf of 
governed by the movements and position of areas of high | Saint Lawrence, except during the 9th and 10th, when a de- 
pressure. Some of the most destructive storms noted along pression of considerable strength advanced from the Missis- 
the Atlantic coast of the United States have appeared as de-| sinpi Valley to the Saint Lawrence Valley, and on the 15th 
pressions deflected westward to, or near, the coast by some un-| and 26th, when depressions were central off the middle At- 
defined cause, which possibly may have been areas of high | |antie eoast. 

pressure located over, and south of, Newfoundland. The following are limits of fog-areas on the north Atlantic 


9.—This depression (low area v) moved rapidly northeast-| Oeean during November. 1888 sported by shi — 
ward from the Gulf of Saint Lawrence, where it was central a waeseeeante aoe 


on the 20th, to about N. 56°, W. 38° by the 21st, after which it | 


Cleared. 


advanced slowly east-northeast and disappeared in the vicin- | 
ity of the twentieth meridian after the 23d, attended until + 
the 22d, inclusive, by strong to whole gales. | | Lat. N. Lon. W. | Lat. N. Lon. W. Lat. N. Lon. W. | Lat. N. Lon. W. 
10.—This depression first appeared over mid-ocean on the ~~ | 
23d, and was, apparently, a subsidiary development of depres- 
sion number 9. Moving east-northeast the centre of depres- | t 7550 || 20/ 4455 4905 | 44 12 53 00 
sion disappeared north of the British Isles after the 25th, its | on | | was 68 15 
passage being attended by strong to whole gales. 7, len | | 
11,—This depression was apparently central about ten de- 45 3 4 Role > 
grees west of the British Isles on the 26th, and by the 28th| 12 | Nantucket Ghouls | Sandy Hoo 6 
had advanced to the southwest extremity of Ireland, after, © 42% 52 | 4234 67.04 | 28-29 4400 53. 00 | 43 00 60 00 
which it probably recurved northward. This storm, in con-| £28 23% S23 329) tog at NF 
nection with number 10, caused low pressure to prevail over! 17 Of South coastot Newfoundland. 29-30 | 45 00 


17-18) 47 34 5° 20 | 48 30 43 50 29) 44 14 


the British Isles during the last seven days of the month, and | #3 was 


o 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | monthly mean temperatures and the departures from the normal 
and Canada for November, 1888, is exhibited on chart ii by dotted | are given for stations of the Signal Service. The figures oppo- 
isotherms. In the table of miscellaneous meteorological data the | site the names of the geographical districts in the columns for 
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mean temperature show the averages for the several districts. | 
The normal for any district may be found by adding the de- 
partare to the current mean when the departure is below the 
normal and subtracting when above. COhart iii exhibits normal 
and current November temperature curves for selected stations. 

The mean temperature was highest over southern Florida, 
where 74°.7 was reported at Key West. Over southern Cali- 
fornia and southwestern Arizona, at points in the lower Sacra- 
mento and lower San Joaquin valleys, and along the coasts of 
Louisiana and Texas, the mean values rose above 60°. The 
lowest mean temperature occurred over a portion of southern | 


Montana, northern Dakota, northeastern Montana, and at sta- | 


tions in the valley of the south Saskatchewan River, where it 


fell below 25°. The lowest mean, 22°.1, was noted at Minne- 
dosa, N. W. Ter. From the upper Missouri valley southward 


over central Colorado, and eastward north of the forty-fifth 
parallel to the Gulf of Saint Lawrence, the mean temperature 
was generally below 32°, except over the upper lake region 
and in eastern New Brunswick and Nova Scotia. 


The mean temperatare corresponded with the normal over | 


portions of Quebec, New Brunswick, New England, eastern 
New York, Florida, and along and near the coasts of South 

Carolina and Georgia, along lines traced over the lower and 
upper Missouri, lower Mississippi and Rio Grande valleys, at | 
points in the Rocky Mountain regions, on the north Pacific | 
coast, and in the vicinity of Keeler, Cal. The greatest de-| 
partures above the normal occurred in Manitoba, where they 
exceeded 7°, from which province they become gradually less 
marked southeastward to the middle Atlantic and middle Gulf 
coasts. The mean temperature was also above the normal in 
the middle plateau region of the Rocky Mountains, and along 
the Pacific coast south of the forty- fifth parallel. The depart- 
ures below the normal were most marked in the northern and | 
southeastern Rocky Mountain slopes, where they amounted to) 
more than 6° in the former and 5° in the latter region. The 


mean temperature was also below the normal over portions of | paicr 


New England and eastern New York and in the lower Saint 
Lawrence valley, along the south Atlantic coast, in Florida, | 
parts of New Mexico and Arizona, in the valley of the Colum- 
bia River, and on the north Pacific coast, the 
generally small, 

The following are some of the most marked departures from 
the normal at the older established Signal Service stations : 


Above normal. Below normal. 
Saint Vineent, Minn Helena, Mont....... 6-3 
Port Huron, Mich Abilene, Tex...... 5-0 
Chattanooga, Tenn.. Fort Smith, Ark .. 3-2 


DEVIATIONS FROM NORMAL TEMPERATURES. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for a series 
of years; (2) the length of record during which the observa- 
tions have been taken, and from which the normal has been 
computed; (3) the mean temperature for November, 1888; (4) 
the departure of the current month from the normal; (5) and 


the extreme monthly means for November during the period of | 


observation and the years of occurrence: 


(s) Extreme monthly mean 
© temperature for November. 
State and Station. County. = 4 
Pris 
Lead Hill ........ Boone .....++ 47-5 7 45-2 —2-3 50.0 1883 45-2 188688 
California, 
Sacramento ...... Sacramento . 51.0 23 «48.8 —2-2/ 57-0) 1875 “4-7 T880 
Colorado, 
Fort Lyon ....... 36-8 19 | 37-8 +1.0 | 44-6 | 1867 19-6 1880 
Dakota. 
Fort Randal! Todd 33-2 26 | 35-2 +2.0/ 43-0! 1870/ 22.8 1880 


Deviations from normal temperatures—Continued. 
ls 
— (5) Extreme monthly mean 
ss z _| temperature for November. 
State and Station. County. a E | 
lil, 
Florida. | Years| e ° 
er ~* 3S Island . | Brevard eosee 66.1 | 5 | 67-9 |+1-8 | 69-2 1884 59-9 1885 
| 
Forsyth | Monroe ++ 559!) 14/ 56-9 © | 59-0 1874 51-0 1880 
| | 
| Goleonda......... | Pope 46-3) 47-7 | 1-4 | 50-2 1878 34-6 | 1880 
| Peoria....... | 41-9 [42-8 |1878"85 | | 1880 
| Riley McHenry ....) 33-1 | 37-1 | +0 1885 *24-1 | 1880 
Logansport ....../ Cass ......... 40-0 | 42-6 1881 | | 1880 
Switseriand 43-7 3 | 46-8 | 1883 1880 
iowa, i 
CreBCO Howard. .... 28-9 | 14 32-8 +43-9 | 34-7 1878 19-2 | 1880 
Monticello....... 33-4) 35 | 36-9 41-5 18. 25-0 | + 
Harrison .... 35-6 | 14 | 38-8 | 41-2 18 27-5 I 
Kansas. | 
Lawrence ........ Douglas ..... 40-5 13 | 39-2 |—I-3 | 45-9 | 1878 31-6 1880 
Wellington ...... | Sumner.....) 41-5 | 9 | 40-6 |—0-9 | 45-5 1879 29-0 | 1880 
Louisiana. | 
St. Landry 60.0 6 | S8-9 |—1-1 | 63-9 | 1883 57-3 | 1884 
| Kennebec 35-8 52 | 36-4 |-0.6 | 41-9 1849 26.4 1873 
| Cumbe orland......| Allegany 41-0 | 17 | 42-7 | 45-0 |1883 35-0 1880 
Somerset ........ ristol ...... 4 18 | 44-4 5-0 (444-8 1885 1573 
| Newburyport .. Essex ....... 9 | 41-2 |-2-0 | 41-5 | 1883 | 1880 
Amherst ........ Hampshire 14 | 40.8 |42-7 | 41-9 1885 32.8 1875 
Mic. an. 
Thornville, ...... Lapeer ...... 37-4 12 | 393 |-+1-9 | 40-4 1885 29.0 1880 
Kalamazoo .. .... Kalamazoo .. 36.7 13 | 40-1 41-0| 1879] 27.0 1880 
Minnesota. 
Minneapolis ..... Hennepin ...| 28.2 13 | 33-0 |-44-8 | 36-0 1878 17-4 1880 
fissourt. | 
Oregon .... Holt... sees 6 | 40-0 |-++2-6 1878 | 28.8 1880 
Montana. | 
Shaw ....... LewiseClarke 32.5 20 | 35-1 42-6 | 43-3 1867 19-9 1871 
ew Hi ire. | 
Grafton......| 33-3 54 | 34-8 [41-5 41-6 | 1849 24-8 1873 
New Jer 
South Orange .... Essex....... 14 | 43-8 | 44-5 188. 37°5 1880 
Moorestown ..... Burlington ..| 41. 25 | 45-3 |43°5 | 45-3/ 1 36.2 1873 
New York. | | 
TRO Oswego...... 35 | 37-6 41-9) 1859 26.8 | 1878 
.. Otsego ...... 34-7 34 | | 38-5 1876-77 26.8 | 1873 
pase Fulton ...... 35-6 18 40.1 40-3 1883 27-9 1880 
j | 
43-7 9 | 45-2 | 47-4 1884 40-7 | 1880 
ve POM. 42.8 18 | 43-7 0-9 | 46-7 1877 40-4 1879 
| 
Dybe SFY cece Wayne ...... 34-7 21 | 37-6 | 38.2 1878’81 26-4 | 1873 
| Grampian Hills.. Clearfield....) 34.9 24 | 37-8 | | 39-1 1877 | 28-3 | 1869 
Wellsborough ... Tioga........ 3-0 9 | 39-8 HPI-8 | 44-4 1885 31-5 | 1880 
South Carolina. | | 
| State sburgh...... Sumter...... 53-5 53-5 | 55-9 | 1883 51.2 1882 
eEnnessee. 
| | Gibson ...... 47-1 5 | 48.2 49-1 1853 | 1884 
Wilson ...... 48-5 12 §2-2 54-5 1879 | 44-2 1876 
Texas 
| New Austin ...... 59-2 16 | 57-1 | 65-6) 1879 | 49-6 1880 
| Fort Concho ..... Tom Green.. 53-9 16 | §3-1 |—0-8 | 58-9 1879 | 43-4 1880 
Vermont. | 
Strafford ......... Orange ...... 14 | 35-4 | 1885 25,8 | 1875 
Virginia. | | 
Bird’s Nest ...... mer D 49-4 19 | 50-1 bog 155-6) 1881 41-9 | 1880 
Wytheville ...... Wythe....... 42.1 24 | 45-1 |-43-0 | 45-2 1881 36-0 | 1869 
‘est Virginia. | 
Helvetia ......... Randolph.... 40.4 It | 42-6 '+2.2 | 45-0 1883 34-4) 1880 
Washington. | | | 
Fort Townsend ..| Jefferson 42.1 14 | 43-0 |-+0-9 | 47-3 1884 36-9 | 1879 
isconsin } | | 1875 
Madison ......... 33-2 8 37-3 37-3 1888 31-0 


* For 13 years. t For 9 years. + For 16 years. 


The highest temperatures for the month were reported in the 
lower Rio Grande valley, where a reading of 90°.2 was noted 
at Rio Grande City, Tex. Over a greater part of the interior 
of Texas values above 85° were recorded. Over the balance 
of Texas, and thence northward into Kansas, and eastward 
over the southern part of the Gulf states and south Atlantic 
states, in Florida, southern Arizona, and Los Angeles, Cal., 
the maximum temperature rose above 80°. At Portland, Me., 
Sandusky and Cleveland, Ohio, Louisville, Ky., Indianapolis, 
Ind., Chieago, Ill., Grand Haven, Mich., Milwaukee, Wis., 
Dubuque and Des Moines, Iowa, Yankton, Dak., Dodge City, 
Kans., Fort Elliott, Tex., Fort Sill, Ind. T., New Orleans, La., 


‘and Mobile, Ala., the maximum temperatures were higher than 


for any preceding November during the periods of observation. 
The most notable deficiencies occurred in northern Minnesota, 
northeastern Montana, in the middle and southern Rocky 
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Mountain regions, and along the north Pacific slope, where, 
at stations, the maximum temperatures were 10°, or more, below 
the maximum values for the corresponding month of previous 
ears. 

. The lowest temperatures occurred in Montana, where they 
fell to —11°.5 at Fort Custer; they were generally below zero 
over the central and eastern parts of Montana, northern Da- 
kota, northern Minnesota, and the northern portions of New 
Hampshire and Vermont. The minimum temperatures fell 
below 32°, except in southeastern Virginia, the eastern part of 
the south Atlantic states, Florida, the southern part of the 
Gulf states, along the immediate Pacific coast of Oregon, over 
a greater part of California, and in southwestern Arizona. 
Unusually low temperatures have not been reported, and at a 
large majority of stations they were considerably above the 
lowest readings previously noted for November, notably in the 
central valleys and in the Rocky Mountain regions, where the 
minimum readings generally ranged from 20° to 30° above the 
November records of previous years. 


Table of comparative maximum and minimum temperatures for November. 


For 1888. | Since establishment of station. | °_; 

| 

Max. Min. | Max. Year. | Min. | Year. is 4 

| 

° ° ° ° | ¥’rs. 

Alabama........ Mobile ......... 82-7 33-5 | 82-0 |1879,1882 | 25-2 1887 | 18 
81-5) 297 83-0 |1879, 1882 | 21-0 | 1872 17 
Arizona ......++ B’ks.. 64-5 | 24-0 75-0 |1878, 1885 2-0 | 1886 13 
Fort Apache..... 71-0 | 19-0) 77-0 1882 | 3-6) 1886 | 10 
Arkansas ....... Fort Smith..... 79:0 28:0) 86.0) 1882 | 17-0 | 1887 | 7 
Little Rock.....| 81-2 32-0) 83-0 1882 | 10-0 1880 10 
California ...... San Franciseo.. 74-3 47-0 | 70 | 1871 41-0 | 1880 18 
cee San Diego ......| 75-2} 40-5 | 85-0 | 1873 | 38-0 | 1881 18 
Colorado ....... Denver 70-2 | 11-5 | 76-0 1876, 1879 |—18-0 | 1877 17 
DO Montrose....... 57-2 16-9 69-0 1885 |—18.5 1886 4 
Connecticut ..... New Haven..... 10-8 71-5 | 1882 | 2-0 | 1875 16 
DO. New London...) 65-0 13-6 | 72-0} 1882 | 40 1875 17 
Dakota .......+- Fort Buford .... “5 1-2| 685 1887 |—29-0 | 1887 | 10 
Yankton........ 9-0 | 78.2 1887 |—18.1 | 1887 | 16 

Dis. ofColumbia WashingtonCity 75.3 23-9 | 80.0 1879 | 12-5 | 1880 I 
Florida......... Jacksonville... 83.3 84.0 |1875, 1877 26-4 1887 I 
Do Key West...... 84-0 58-0) 9gI-0}| 1876 | 52-0 1873 "9 
Georgia. . Atlanta .... .... 77-0 | 28-4 Bo. § | 1882 | 10-4 1887 II 
Ek Savannah ....... 80.8 | 36-6) 82.0} 1875 | 22-0 1872 18 
Idaho Boisé City...... 64-8 | 18-3 71-7 | 1887 5-6 1887 12 
Illinois ........- 78-4 | 28.2] 80.5 | 1882 | 7-0} 1872 17 
D veces cove Chicago......... 75-2 20-0 | - 72-0 |1874, 1882 |— 2-0 1872 17 
Indiana ........ Indianapolis....| 76.0 25-7 | 75-0 1879 5-0 | 1880 16 
Indian Ter..... Fort Sill........ 84-2, 22-0)| 84-0 1885 — 4-0) 1880 12 
TOWB.. Dubuque ....... 16-5) 71-5 1887 1887 16 
cove Des Moines...... 75-0 15-0) 73-4) 1887 |— 9-1 | 1887 
Kansas ........- Dodge City ..... 83-8 18-5 | 83-0 1875 1887 I 
DO cove Leavenworth... 78.8 | 22.3) 80.3 1887 |— 4-3 | 1887 I 
Kentucky ...... Louisville...... 78.5 | 25-0| 78-0 1879 4:5 1872 17 
Louisiana ...... New Orleans....| 84-8 | 41-0 | 84-7 1885 | 31-5 1881 18 
Do... Shreveport ..... 84-2 33-5 | 86-0 1882 | 18-0 1880 16 
Maine... coo} 63-8 5-0 | 64-0) 1882 |—13-0 1875 16 
66.6 7-0 | 66.0 | 1882 6.0 1875 17 
Maryland....... Baltimore ...... 74-5 | 25-0| 78-0 1879 | 15-0 | 1580 17 
Massachusetts . Boston ......... 74-0| 12-8/| 75-0 1876 2-0 1875 18 
Michigan ..,....| Marquette...... 58-6 10-5] 69-0 1886 9-0 1875 15 
Grand Haven ...| 71.6 18-5 | 69.0 |1874,1886 | 0.0! 1880 16 
Minnesota...... Saint Vincent...) 50.0 — 7-0 | 61 | 1887 |—30-2 | 1887 9 
| Saint Paul ...... 65-7 6-0 | 73-6 | 1886 |—24-5 1875 17 
Mississippi ..... Vicksburg......, 81-3 35:3) 34-8 | 1885 | 23-0 1877, 1880 
Missouri ........ Saint Louis..... 79-0 | 28-5 | 82.0 | 1879 | 5:0 1872 18 
Montana........ Ft. Assinaboine.| 61.4 — 5-9 | 70-6 | 1887 |—29-8 1887 9 
Do | s7-0 —4-0| 65.5 1887 |—17-0 1880, 1881 9 
Nebraska North Platte...) 74-9 g-0 | 81.2 | 1887 |—25-2 1887 I 
Do 77-6 | 17-2) 79-6 | 1887 |—13-6 | 1887 I 
Nevada Winnemucca...| 63-7 4-0 | 71-3 | 1887 |— 9-0 | 1880 10 
New Jersey .... Atlantic City...) 69-0 | 26-0)| 72-0 1882 | 10.0) 1875 15 
New Mexico ....| Santa Fé...:.... | 64-1 | 120] 77-0 | 1878 |—I1-0 | 1880 | 16 
New York ...... 67-9 15-0 | 68.3 | 1881 | 1875 16 
occen New YorkCity..| 72.3 18-0 | 74-0} 1882 | 7-0 | 1875 19 
North Carolina.| Charlotte....... | 780 80.0 | 1879 | 18-0 | 1880 II 
cone Wilmington.... 79-3 35-8 | 83-0 |1877,1879 | 20-0 | 1872 18 

GED Cincinnati ...... 76-4 26.8) 75-0} 1879 | 5-0) 1880 19 
Sandusky.......| 76.0 | 24.9 | 1879 | 00 1880 12 
Oregon .......+. Portland ....... 38:3 | |1873, 1887 | 22-5 | 1880 16 
Roseburgh .....| 62.0 | 30-6 | 69.7 1884 | 17-5) 1880 12 
Pennsylvania... Pittsburgh ..... 74:3 24-0 79-0 1876 | 4-0 1880 | 16 
Philadelphia ...| 75.0 | 18-0 | 77-0 1876 | 80} 1875 18 
Rhode Island... Block Island ...; 64.4 21-0 | 70.0 1881 | 19-0 | 1880 | 9 
South Carolina. Charleston ..... 79:8 | 36-4) 82-0) 1879 | 28-0 1873 16 
Tennessee ..... Knoxville ...... 76.9 | 26-3) 80-5 | 1881 | 11-5 | 1872 18 
BO Memphis ....... 78.2 31-4/| 82.0) 1879 | 16-0 |1877, 1880 16 
Brownsville....| 87-4 44-0) 89-0 | 1882 | 30-0 1880 13 
Fort Elliott ....| 84.2 | 22-2 | 83-4 | 1885 |— 5-4) 1887 9 
cece Salt Lake City..| 63-1 25-7 | 70-0 | 1882 3-0 1880 I 
Lynchburgh ....| 76-5 | 25-7 | 80.2 | 1882 | 13-0 1880 I 
cove Norfolk........+| 79-0) 33-0 | 80.0 | 1879 | 20-0 1872 18 
Washington ...., Spokane Falls..| 54-5 15-2 | 0-0 | 1885 3-0 1881 | 
> Olympia........ 55-0 | 24-0| 63.0 | 1884 | 19-8 1887 12 
Wisconsin...... La Crosse ......| 68-9 | 89 70-0} 1874 —21-0 1875 17 
send Milwaukee ..... 70-5 | 14-0 70-0 |1874, 1882 |— 5-0 | 1880 19 
Wyoming ...... Cheyenne....... 62-0; 7-0} | I \—20-0 1875 16 


2 


RANGES OF TEMPERATURE. 


The monthly and the greatest and least daily ranges of tem- 
perature at Signal Service stations are given in the table of 
miscellaneous meteorological data. The greatest monthly 
ranges occurred in the northern Rocky Mountain slope, mid- 
dle Missouri valley, and northern Vermont, where at stations 
they exceeded 70°. Over a greater part of western New 
England north of Connecticut and Rhode Island, over portions 
of the upper Mississippi and middle Missouri valleys, and in 
parts of the northern, middle, eastern, and southeastern Rocky 
Mountain slopes they exceed 60°. They were least over the 
southeastern part of Washington Territory, where a range of 
less than 20° was reported, and over the southern extremity of 
Florida, where they were less than 30°. Over the east-central 
portion of the country they averaged about 50°; in the pla- 
teau regions of the Rocky Mountain, they varied from 37°.4 
at Salt Lake City, Utah, to 59°.7 at Winnemucca, Nev.; along 
the immediate Pacific coast they fell below 30°, except at 
Eureka and Los Angeles, Cal., where they amounted to 35°.6 
and 43°.8, repectively. 

The following are some of the extreme monthly ranges: 


Greatest. Least. 
Fort Custer, Mont 75-2 || Fort Canby, Wash 19-3 
Fort Laramie, Wyo 75-0 || Astoria, Oregon... 23-0 
Valentine, Nebr. as 71.0 || Key West, Fila.... 26.0 
Northfield, Vt... 70.5 || San Francisco, Cal 27-3 
Yankton, Dak........... 69.8 || Portland, Oregon ......... 27-3 
Fort Assinaboine, 67-3 || San Diego, Cal ........e.cseeeeeeesees 28-7 
FROST. 


Frost occurred in the south Atlantic and Gulf states as fol- 
lows: ist, Ark. 4th and 7th, Ala., Ark. 9th, Ark., La., 
Tex. 10th, Ala., Ark., Ga., La., Tex. 11th, Ala., Ark., Fla., 
Ga., La., Miss., N.C., 8. C., Tex. 12th, Ala., Ark., Ga., La., 
Miss., N. C.,S.C. 13th, Ala., Ark., Ga., N.0.,8. 0. 14th, 
N. C. 15th, Tex. 16th, La. 17th, Ark.,Ga. 18th, 19th, 
N.C. 20th, La., S. C., Tex. 21st, N. C., Tex. 22d, Ala., 
Ark., Ga. 23d, Ala., Ark., Fla., Ga., Miss., N.C., 8. C. Tex. 
24th, Ala., Ark., Ga., La., Miss., 8.C., Tex. 25th, Ala., Ark., 
Fla., Ga., La., Miss., N.C., 8. C., Tex. 26th, Ala., Ark., Fla., 
Ga., La., Miss., N.C., S.C. 27th, Ala., Ark., Fla., Ga., La., 
Miss., N.C.,8.C. 28th, Ala., Ark., Fla., Ga., La., Miss., 
N.C.,8. C., Tex. 29th, Ala., Ark., Fla., Ga., La., Miss., N.C., 
8. C., Tex. 30th, Ala., Ark., Fla., Ga., La., Miss., N. C., 
8S. C., Tex. 

The following are reports of heavy frost in the Southern 
states: 

Saint Augustine, Fla., 26th: this city was visited by frost 
last night, a heavy white frost appearing. Thin ice formed 
throughout the country.—New York Herald, November 27, 1888. 

Alva, Lee Co., Fla., 26tb: the frost which occurred last 
night was very destructive to tender vegetation.—Report of 
voluntary observer. 

Columbia, 8. C.: frosts have been reported generally through- 
out the state. In the early part of the month they were mostly 
light, but from the 23d to the 30th, inclusive, they were kill- 
ing. Vegetation was entirely killed.—South Carolina State 
Weather Service report. 

University, Miss.: the first frost sufficient to kill tender vege- 
tation occurred on the 11th and 12th, generally throughout the 
central and northern parts of the state. Hoar frosts were re- 
ported on the Gulf coast at Pearlington on the 11th, 28th, and 
29th, and at Biloxi on the 28th and 29th.—Mississippi State 
Weather Service report. 

Auburn, Ala.: the frosts that occurred toward the close of 
the month, although heavy, killed only the delicate plants. 
—Alabama State Weather Service report. 

New Orleans, La.: the warm spell of the first week of the 
month was followed by colder, fair weather, with heavy frosts 
in the northern and light frosts in the southern parishes.—Lou- 
isiana State Weather Service report. 

Galveston, Tex.: the first killing frosts of the season were 
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generally reported on the 10th in the central, northern, and | 
western counties.—Teras State Weather Service report. 

As compared with the preceding month the southern limit 
of frost in the south Atlantic states has extended from middle 
Georgia to southern Florida in about latitude 26° 30’; in Ala- 
bama it has extended from the central portion of the state to 
the Gulf coast; in Louisiana frost was reported to the ex- 


treme southern part of the state and was of frequent occur- | 


rence, whereas in October it was not noted south of the thirtieth 
parallel, and in the state, as a whole, it was reported for but 
a very limited number of dates; in Texas it was reported as 
far south as Rio Grande City, while in October the most south- 
erly station reporting frost was San Antonio. 


dred miles. The line indicating the western limit is traced 
along the immediate coasts of Washington Territory and 
Oregon to northern California, from which point it extends in 
an irregular southeasterly direction to southeastern Arizona, 
there being a gradual increase of distance from the coast line 
from northern California southward. 


TEMPERATURE OF WATER. 


The following table shows the maximum, minimum, and 
mean water temperature as observed at the harbors of the 
several stations; the monthly range of water temperature; 


and the mean temperature of the air for November, 1888: 


in California frost occurred at Los Angeles on two dates, | | 
while at stations to the northward it was reported on from een ee 4 —-— 
three to four dates. Stations. | of air at 

M on es 

LIMITS OF FREEZING WEATHER. | | Range. | mean Raoul tion. 
On chart vi are shown the southern and western limits of 

freezing weather during November, 1888. East of the Rocky | port, wash.....-...- 
Mountains the southern limit extends from the Mexican border Codar Kore, Fis 77-0 67-3 | 61.8 
(about lat. 29°, long. 104°) in a northeasterly direction to | 
central Arkansas, thence southeastward to southern Ala- Galveston, Tex............. 53-9} 21-9 64-8 | -6 
Key West, cece 1.7 72-3 | 77-6 747 
bama, and from that locality northeastward to the vicinity of | New York City §3-0 11-3 49-1 45-2 
Pensacola, Fla .......... 74-5 | 12-5 -7 2 
Norfolk, Va., the distance from the coast from southern | Pensacola, Fla Go| 


Alabama to Virginia generally ranging from sixty to one hun- | 


| 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 
Canada for November, 1888, as determined from the reports of 
about one thousand stations, is exhibited on chart iv. In the 
table of miscellaneous meteorological data are given, for each 


Signal Service station, the total precipitation, with the depart- | 


ure from the normal. The figures opposite the names of the 
geographical districts in the columns for precipitation and 
departure from the normal show, respectively, the averages 
for the several districts. The normal for any district may be 
found by adding the departure to the current mean when the 
precipitation is below the normal and subtracting when above. 

Over the southwestern portions of the country from the Mis- 
sissippi River westward to the Rocky Mountains, and in nearly 
all districts east of the Mississippi, the precipitation for No- 
vember was above the normal. It was below the normal in 
the eastern Gulf states and over the northern portions of the 
country from the upper lake region westward to the Pacific. 
The excess over the average in Florida and in the districts 
along the southwestern border was unusually large, the pre- 
cipitation ranging from two to three times the normal amount. 
In the west Gulf states about fifty per cent. more than the 
normal amount of rain fell, and in the south Atlantic states 
and New England the rainfall exceeded the average by from 
thirty to forty per cent. In the upper Mississippi and Ohio 
valleys the excess amounted to about twenty per cent. of the 
normal, and in the middle Atlantic states to about six per cent. 

Less than half of the normal amount of rain fell in the ex- 
treme northwest and northern slope. In the middle slope it 
was about 60 per cent. of the normal; in the east Gulf states, 
70 per cent.; upper lake region, 80 per cent.; and northern 
plateau, 90 per cent. On the north Pacific coast, where the 
heaviest rainfalls of the month occurred, the normal was not 
reached, there being a very slight deficiency in that district. 

In California, where but little rain fell in October, the No- 
vember normal has been exceeded by more than 50 per cent. 

DEVIATIONS FROM AVERAGE PRECIPITATION. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for a 
series of years; (2) the length of record during which the ob- 
servations have been taken, and from which the average has 


been computed; (3) the total precipitation for November, 1888 ; 
(4) the departure of the current month from the average; 
(5) and the extreme monthly precipitation for November dur- 
ing the period of observation and the years of occurrence : 


| 
(5) Extreme monthly precip- 
os © 
State and station. County. = Greatest. Least. 
> 
| 
or Year. | Am’t. | Year. 
| 
Arkansas. | Inches Years Inches Inches. Inches, | Inches. 
Lead Hill........ Boone ....... | 3-93 +1-20/ 5-77 1883 2.50 1885 
California. 
Sacramento ...... Sacramento .| 2.06 22 4-06 -+2-00 11-34, 1885| 0-00 1884 
Colorado. | | | 
Fort Lyon ....... 0. 36 12 0.14 | 0-22 1-50, 1883 0-00 1870 
Dakota. | | 
Fort Todd ........ | 21 trace. —o.59 1-50 1866 0-00 
| Merritt’s Island. Brevard ..... 2-43) «| 3-15 | 0-72 | 5-67 | 1884 0.17 1886 
Forsyth........ +» Monroe......| 3°37 14 | | 2-04 | 5-41 1888 | | 1887 
Uinois. 
Peoria . ..... 2-32 | 2.67 -+0-35 493" 1879 0-71" 1875 
ccc McHenry 1-98 3 1.97  —0.01 | §-30%, 1879 0-72" 1875 
Logansport ...... 13-03 4-37 1-34 | §-76t) 1881 1-43f 1880 
Switzerland 3.16 21 | 6-34 «3-18 | 6-34 «1888 0-37 1872 
Howard ..... 1-56 14 | 023 —I-33 | 1879 1875 
Monticello....... Jones........ 2-32 35 2-77 +0-45 1879 0-12 «1865 
Harrison 1-26 13 trace. —1.26 | 3.30 1882 trace. 1888 
Kansas | 
Lawrence ........ Douglas ..... 1-92 13 4-54 2.62 5-15, 1879 0-36 1875 
Wellington ...... Sumner...... | 0-97 Q | 1-28 31 ob 1881 0-10 1886 
Louisiana. 
Baton Rouge..... Baton Bong) 5-09 24 | tor 975 1855 0-45 1854 
Grand Coteau .... St. Landry 3.67 6 2-36 —I-3r 5-7! 1883 1-86 1887 
Maine. 
Gardiner......... Kennebec ...| 4.34 50 5-98 -+I-64 10.55 | 1845 1-14 1882 
Maryland. | 
Cumberland ..... Allegany 2.11 17 | 2-60 +0.49 §-10| 1877 0.82 1887 
Massarhusetts. | 
Somerset ........ Bristol ......| 4-45 8 815 3-70 9-02 1876 1-45 1882 
Newburyport .... Essex ....... 3°45 | 9 | 6.74 3-29 6-74 1888 0-97 ©1882 
Amherst ......... Hampshire ..| 3.5 14 | 4-50 94 5-65/ 1885 I-33 
Michigan. | 
Thornville ....... Lapeer ...... | 295) | +0-16 1881 1-42 1882 
Kalamazoo....... Kalamazoo ..| 2. 13 | 2-49 —0-49 5-77 1877 1-24 1882 
Minnesota. 
Minneapolis ..... Hennepin....| 1-25 | 13 0-45 —0.80 | 2-48 1886 0-31 1878 
Missouri. 
Oregon. .......... 3-07 | 6/275 —0.32/ 7-81 | 1879, 117) 1878 
Montana. | | 
Fort Shaw ....... Lewis-Clarke) c. 44 18 | 0-03 | —0-41 | 0.84 1884 oor 1877 
New Hampshire. | | 
Hanover ......... Grafton......| 2:67 | 51 | 5-14 5-14) 1888 0.59 1882 
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Deviations from average precipitation—Continued. inches fell. No appreciable amount of snow fell to the south- 

le ward of the thirty-seventh parallel to the eastward of the 

or Novenber | ninety-fifth meridian, and, with the exception of the southern 

Sei cig e¢ . Rocky Mountain slope, none fell to the south of that parallel 

State and stati County > Greatest. | Least. | the westward of the meridian named. Along the imme- 

(se; 2 diate Atlantic coast from Rhode Island, southward the snow- 

ite/ 8 & a Am’t.| Year. | Am’t. | Year. | fll of the month was inappreciable. Over much the greater 

it | Sif is | | part of the northern districts of the country the total snowfall 

La | did not reach three inches, and over extensive areas in the 

South Orange -..,| Essex ....... ey mee lees, fies | 663" 1877 aos | 1883 | central valleys and lake region it was of such a character that 

| Dartington 3-32) 25 | 4-04 | | 1877, no measurable quantities were reported. Below are given all 

Palermo 340 | 14 | 3645 0-05 | 57 1.01 ate monthly snowfalls of three inches, or more, and in states and 

d | territories where the maximum depth was below that amount, 
Wauseon ........ | Fulton ...... 310 #8616 | 4:06 | 0.96 | 5-83 1881 1.46 1884 the station reporting the greatest is given: 

Albany 34 4-13 —o.21 8-40| 1885, 1-73 1880! Arizona.—Flagstaff, 3. Arkansas.—Lead Hill, trace. Colo- 

4:92 18 4-30 —0-62 13-08 | 1877, 45188 | 9; Monte Vista, 6; Ranch near Como, 5.5; 

Dyberry ......++- Wayne 317 | 18 | 4-61 | 1-44 | 7-10) 1886 1-40 S. Ranch, 5.2; Greeley, 4.8; Georgetown, 4.5; Delta, 4; 

South Caretina. Middletown, and Wallingsford, 4; New Haven, 3. Dakota,— 

Milan Gibeom 4-17) 4-66 S65) 1886, 1-61 Viola, 1. District of Columbia.— Washington City, 1.5. 

| Idaho.—Boisé City, 1.6. Illinois. —Martinsville and Vandalia, 

| | 1873 1887 Flora and Philo, 3. Indiana.—Worthington, 3. Indian 

3-37 4 | 6-20 | 42.83 6-20 | 1888 o50 1874) Territory.—Fort Reno, 2. Jowa.—Osceola, 11; Grinnell, 3. 

Bird’s Nest ...... “Northampton 2.22 19 | 3-60 | $1.38 | 6-75| 1880 0.40, 1879| Kansas.—Globe, 18; Elko, 13; Lawrence, 12; Augusta, 10; 

269 4 | 220 7-10) 1877 9-44-1887 Leavenworth, 9.9; Topeka, 9.8; Wichita, 9; Havensville, 8; 

Helvetia ......... | Randolph ... 3-78| 1 297 | —o.81 7-98) 1878 1-24 1887/ Yates Centre, 7.5; Lebo, 6.5; Rome, 6; Wakefield, 5.2; Morse, 

Dane ........ 1.94! 8 | 1874) 040 1875/45; Waterville, 4; Cunningham, 3.5; Elk Falls and Fort 

13 years. For years. Maine.—Orono and Belfast,10; Bar Harbor, 9.5; Cornish, 9.2; 

HAIL. Kent’s Hill, 8.5; Gardiner, 7.8; Mayfield, 7; Lewiston, 6; 

Hail is reported to have fallen as follows: Portland, 5.5; Eastport, 5; Calais and Fort Preble, 4. Mary- 


1st, Iowa, Minn., Mo.; 2d, Ark., Ill., lowa, Mo.; 3d, N. Y.; | land.—Fallston, 5; Mount Saint Mary’s, 3. Massachusetts.— 
5th, Ill.; 6th, Colo.; 7th, Mo.; 8th, N. H.; 10th, Ariz., Ohio; | Mansfield, 15; Rowe, 10; Blue Hill Observatory, Newbury- 
llth, Pa.; 12th, Ariz.; 13th, Tex.; 15th, Ga., Kans.; 16th,|portb, and Northampton, 9; Beverly Farms, 8; Newbury- 
Ariz., Pa.; 17th, Nebr., N. Y.; 18th, Ind., Ohio; 22d, N. C.;| porta, 6.2; Chestnut Hill, Gilbertville, and Lawrence, 6; 
25th, Del., Md., Mass., N. H.; 26th, Cal.,Me., Md., Mass.,| Amherst, Fitchburg, Ludlow, Somerset, and Springfield, 5; 
N. Y., Ohio, Pa., Vt., Va.; 27th, Ala., N. Y.; 28th, Ariz.,| Boston, 4.8; Mount Nonotuck, 4; Holyoke, 3.9; Dudley and 
N. Y.; 30th, Tex. Milton, 3.5; Fall River, Fiskdale, and Leominster, 3. Michi- 
SLEET. gan.—Fort Brady, 15.5; Sault de St. Marie, 11.8; Marquette, 

Sleet fell during November on the several dates as follows: | 8-4; Gaylord, 8; Hillman, 6; Alpena, 5.5; Mottville, 5; Calu- 
Ist, Mont.; 5th, Dak.; 6th, Colo.; 7th, Mo.; 8th, Kans., Mo.,| met, 4.5; Lansing, 3.6; Alma, Deer Lake, Fletcher, and West 
N. Y.; 9th, Iowa, Kans.; 10th, Mich., Wis.; 11th, Conn.,| Branch, 3. Minnesota.—Saint Vincent, 2.6. Missouri.—Con- 
N. Y., Pa., Vt.; 12th, Vt.; 15th, Ill, Kans., Nebr.; 16th, | ception, 7. Montana.—Helena, 5; Fort Custer, 4.5; Fort 
Ill., Mo., N. Y., Pa., Vt.; 17th, Ark., Colo., Mo., N. Y.; 18th,| Keogh, 4._Nebraska.—Fort Robinson and Hay Springs, 3. 
Ill., Mo., N. Y., Ohio, W. Va.; 19th, Mich., Ohio; 23d, Ga.;| Nevada.—Wellington, 12.5; Eureka, 4.3; Austin, 3. New 
24th, Conn.; 25th, Conn., Me., N. H., N.J., Ill., Pa.; 26th, Hampshire.—Berlin Falls and Berlin Mills, 10; Walpole, 8; 


Conn., Me., Md.,N.J., N. Y., Pa., Vt.; 27th, Ala., Me., N. Y.,; Antrim and West Milan, 7; Chesterfield, 6; Concord, Man- 
Ohio, W. Va.; 23th, Dak., Mich., Minn., Wis.; 29th, IIl.,|Cchestera, and Nashua, 5; Hanover and Plymouth, 4; Shaker 
Iowa, N. Y., Ohio; 30th, Ark., Ill., Kans., Mich., Mo.,N.Y., Village and Stratford, 3. New Jersey.—Egg Harbor City, 1. 
Ohio, W. Va., Wis. New Mexico.—Fort Stanton, 10.5; Santa Fé, 7.7. New 
SNOW. York.—Albany, 9.5; Constableville and Middleburgh, 9; 
Canton, 8.6; Llion, 7.6; Barnes’ Corners, 7.2; Johnstown 
On every day during the month snow occurred im seme part ‘and Wedgewood, 7; Auburn and Humphrey, 6; Lyons and 
of the United States. It fell over the greatest extent of terri-| Whi 
| White Plains,5; Queensbury, 4.9; Rose,4.5; Boyd’s Corners 
tory between the 15th and 18th, and from the 25th to the end | C Seen ? 
'Carmel , Cooperstown, Ithaca, Penn Yan, Rochester, and South 
of the month. The periods during which snow was reported | , Hite 
ati : |Canisteo, 4; Perry City and Plattsburgh Barracks, 3.5; Ar- 
from the least number of stations are: Ist-3d, 11-13th, and 
\denia, Geneva, and Savona, 3. Ohio.—Cleveland, 5.3; Col- 
19th-23d. In Colorado, Dakota, Indiana, Michigan, Minnesota, ond Athens 3. 
New York, Ohio, Peunsylvania, and Vermont snow fell on from | 
| Wellsborough, 6.6; Eagle’s Mere, 4.8; Grampian Hills, 4; 
ten to sixteen dates. Eastward of the Mississippi River the | ga) Oorn Pittaburgh.3. Rhode Island.—Pawtuck 
most southerly latitude in which snow fell was N. 37°, 27th. a and 6; 
MONTHLY SNOWFALLS (inches and tenths) IN NOVEMBER. ‘and Providence b, 3. Tennessee.—Rogersville and Sprin elie. 
It may be stated that in general the snowfalls of November | trace. Texas.—Decatur and Fort Davis,1. Utah.—Salt Lake 
were remarkably small. The greatest of thé month occurred | City,1. Vermont.—Jacksonville,11; Coventry, 9.8; Strafford, 
over the central and southern Rocky Mountain slopes, in the|9; Brattleborough and East Berkshire, 8; Chelsea, 7; Man- 
central portions of the Missouri Valley, the northern portion | chester, 4.5; Burlington and Lunenburgh, 4; Northfield and 
of the upper lake region, and in northern New England, where | Vernon,3. Virginia.—Spottsville,1. Washington Territory.— 
numerous stations report depths ranging from eight to ten| Spokane Falls, 0.3. West Virginia.—Middlebrook, 7; Hart- 
inches. Southward of the fortieth parallel to the eastward of| mansville and Helvetia, 4; Tyler Creek, 3. Wisconsin.— 
the Mississippi River the heaviest snowfalls occurred in West | Green Bay, 1.2. Wyoming.—Fort Washakie, 8; Cheyenne, 
Virginia, where, in some portions of the state, as much as seven | 6.8; Fort Laramie, 6. 
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DEPTH OF SNOW REMAINING ON GROUND AT 15th AND) falls, rarely exceed two and a half inches for twenty-four con- 
OLOSE OF EACH MONTH. secutive hours. The following are some of the greatest daily 

With a view of publishing in the MonTHLY WEATHER Re- |Tainfalls shown by the records: Fort Barrancas, Fla., 10.39, 
VIEW charts showing the depths of snow remaining on the | 26th, 1878, and 6.07, 16th, 1881; Mattoon, IIl., 5.11, 26th, 1877; 
ground at the 15th and end of the month the following letter | Vandalia, Ill., 5.00, 26th, 1887; New Orleans, La., 5.20, 9th, 
was sent by the Chief Signal Officer to all co-operating ob-| 1879; Point Pleasant, La., 6.80, 8th, and 7.10, 20th, 1877; 
servers between October 13th and 16th, 1888: Ellsworth, N. C., 5.00, 28th, 1880; Wellsborough, Pa., 5.50, 

Ovrice, Wan Derantuest, (23d, 1884; Belmont Farm, Tex., 7.00, Ist, 1877; Galveston, 
Washington City, November,’ 15, 1888, | TeX., 5.63, 6th, 1872; Palestine, Tex., 5.05, 10th, 1883. 

Sin: The Chief Signal Officer desires, in connection with the growth of winter The records for all regular and voluntary stations of the 
wheat, ete., to publish with the Mowru.y Wearwer Review of the Signal Ser-| Signal Service during the entire period covered by the obser- 
vice, for benefit of oe vations show but thirty-two instances in which rainfalls of 
vortions of country covered by snow on the 15th and at the close of the month, : . : 
the region within which snow has fallen during the month in such quantity as | one inch or more per hour have occurred in the United States 
to cover the ground more than temporarily, and the southern limit of freezing during November, and two of these occurred at Los Angeles, 
weather. With this end in view the voluntary and all co-operating observers | Cal., the others occurred to the eastward of the one-hundredth 
are especially requested to enter upon their monthly forms the amount of snow, | meridian and were for the most part confined to the Southern 
any, on - os last day from | States. At Galveston and San Antonio, Tex., Vicksburg, 

ctober to April, inciusive, and to add such notes as may pertinent in con- | 
nection with the beneficial or injurious effects of onan aed Frost on agricul. | Miss., and Columbus, Ohio, hourly rainfalls of an inch, = 
‘more, have occurred twice since the beginning 

The reports furnished in compliance with the above request | Ut at no other station has more than one such rainfall oc- 
have been examined and show that with the exception of a few curred. The most remarkable fall, both as to actual amount 
localities of limited extent there was practically no snow on the | #24 rate per hour, was that which occurred at Galveston, Tex., 
ground in any part of the United States on the 15th, there-| November 2, 1873, when 3.50 inches fell in thirty minutes. 
fore the chart contemplated for that date is omitted. Table showing for the month of November monthly rainfalls of 10 inches, or 

The amount of snow remaining on the ground at the end of! more (in states where monthly rainfalls did not reach 10 inches the station 
the month is indicated on chart vi, from which it will be seen | reporting the maximum amount is given) ; rainfalls of 2.50 inches, or more, 
that, comparatively, but a small portion of the country was|  @n”y 24 consecutive hours; and rainfalls equaling or exceeding one inch 


covered, and that, in general, the depths were below two| °” hour. 


inches, The one inch line extends from the upper lake region Seietall of ce} 
southward to the upper Ohio valley and thence northeast- | inches, OF | or in| encseding ous fash 
ward, at some distance inland from the coast, to northern New “month, | hours. per hour. 
England. Northward of the one inch line there are several States and stations. he ‘J 
small areas over which the depth of snow amounted to two | 
inches or more, and in northern New Hampshire there is a small | i | \2 
area over which there was more than 4inches. In portions) —__-_— -~ 
of Montana, Colorado,and New Mexico there are limited areas | _ Alabama. Inches. Inches | Inches hem 
over which snow remained at the close of the month in depths| | | 
ranging from 4 inches to inappreciable quantities. Sevan 10 SA | 1880 | 
From the accompanying table it will be seen that during the 
month of November very few rainfalls of ten inches, or more, 
have occurred in any part of the United States, with the ex- | Montgomery | 100 2 1876 
ception of the Pacific coast northward of the thirty-seventh | mount Vernon Barracics 
parallel. It appears from the records of the past five years | Summerville 2-75 
that some portions of the immediate coast of Washington | Fort 6.26 | see 
Territory are more frequently subjected to rainfalls in excess | | 2.99| 23-24 1888 |...... 
of ten inches than smaller amounts. This is true of both | Port Smith | 236 | 9-10 | 1885 |...... 
Tatcosh Island and Neah Bay, the records of the former station | Helena 
showing that in but one year since 1883 has the November | Rosie 
rainfall been less than ten inches, viz., in 1884, when it| 
was nearly seven inches. The normal rainfall for both | aicatras Islam 
Tatoosh Island and Neah Bay exceeds twelve inches. 18.74 1875 
northern California the rainfall during November in both 1875 Ano Nuovo 12039 | con 
and 1885 was remarkably heavy, especially in the latter year, | TTT 
when stations reporting amounts ranging from ten to twenty-| Bowman's Dam 
nine inches were numerous. East of the Rocky Mountains | Gaiistom 
the largest November rainfalls recorded are the following: Camp Lessin =| | 
Fort Barrancas, Fla., 17.79 in 1878; Point Pleasant, La., 20.89 | Cherokee. 1974 
in 1877, and 19.52 in 1880; Mount Washington, N. H., Reservoir.........+++ | 
in 1877, and 15.10 in 1881. 
Daily rainfalls, reaching, or exceeding, two and one-half) 
inches during November, while of uncommon oceurrence, Delte 1885 
been reported most numerously in the region extending from Emigrant Gap... 
the central Mississippi, lower Missouri, aud Ohio valleys Islands ....... 
southward to the Gulf, and along the Atlantic coast. None | Port Gaston: agen | 1865 
have occurred in the extreme Northwest and very few in the | port | es 
lake region. Notwithstanding the very large monthly rain- | Fort Ter Waw TS+35 | 
falls that occur on the north Pacific coast in November but few 
daily falls have reached two and one-half inches, a fact due to) Himboiat Lightiiouse ig 
the steady and persistent character of the rains in that region | Hydesville .................... 8. 
at this season, which, while giving enormously heavy monthly | 
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Table showing for the month of be. 


Table fe month N ovember, &c. -—Continued. 


Rainfall of ro 
inches, or 
more, 


Rainfall of 2-50 | Rainfall equali or 
inches, or more, in ene one inch 
24 hours. per hour. 


States and stations. 


| Rainfall of 10 
inches, or 
more, 


Rainfall of 2.50. 
| inches, or more, in 
24 hours. 


Rainfall or 
exceeding one in 
per hour. 

States and stations. 


sir isi 3 | 3 
| | | | | 
California—Continued. Inches. | Inches | Idaho. | Inches Inches | Inches| h. m. | 
La Grange .... .. 10. 58 | 1875 «+++. | Fort Sherman. -28 | 1885 
Los Angeles . | 1879 | 1-04 0 43 9 | 1879 | Anna. 
DO. cc | OO | 1886 | Cairo. 
Middletown .......... 19-42 Charleston .........+.. 
North Bloomfield ............ «| 20.23 y 
Oakland 11-11 | 1885 | 3-04 24 
Ross Valley ...... ... Rock Island Arsenal ..........|... | 
Sacramento ..... Springfield ........... cope 3-25 | 
San Andreas. Sumner ee sucpeelbnoces 2-60 | 8 | 1888 
San Francisco ..... jee Vandalia | 5.00 | 26 | 1887 |... 
24 TBBS 2-65 | 8 | 1888 
San Luis Obispo.. 12. 1885 1 Windsor ...... ... 26 | 1887 
14-23 | 1874 |..... 7 
Scott eee ole Evansville ........ 3-64 
Suisun ° Franklin .. 4625 BE | | 
Summit. | Glenwood eee 3-27 
Tehama Huntingburgh ...... 2-75 4 
TOW1OS Indianapolis .... | 17-18 | 1881 1.00] 1 00/18! 1881 
3-71 21 | 1883 | 1.50 | 1 00 | 21 | 1883 
Weaverville ...... | 1888 | 2.76 21 | 1883 |...... 
Connecticut. | | Richmond 3-80 ar | 1883... 4 


Fort Trumbull 
Mystic .......- 
New Haven. 


New London 
DO. 


eee 
BOBS 


Voluntown 


Fort Totten....... 
Delawar' 


| 
18-20 
| 


10-53 | 1876 7. 

2. | | 


Washi 
Florida. 


F 


58 
go | 
00 
83 
Fort Barrancas ..........+-.++, 17:79 | 1878 | 4.30 1877 | 1-39 120 1881 
Do..... le | 1882 |... 
Homeland..... |. 3-65 | 1888 |...... ° 
Kissimmee City 2-54 | to | 1886 |..... 
ce + 3-40 ro | 1888 |..... eee 
| 3-21 | 884 
DO. 2.69 | 
4-83 | 
DO. «cc 3-08 | 
Punta Rassa 2-70 | 
Saint Mark’s 2-70 | 
Titusville.... 4-08 | 


Atlanta ....... .... 2:65 
Augusta..... 

SFO 
Marietta ........... 2-90 


Milledgeville... 
Quitman .... 


Rabun Gap . 
Saint .... 


. | Lake Charles . 
| New Orleans ... 


Saint Meinrad’s Abbey 
Spiceland 

eva 
Wort 


Fort sill 
Fort Towson.. 


Clinton ........ 
Cromwell ...... 
Des Moines 
Guttenberg .. ee 
Muscatine ... 


Nashua 
Onawa 


Baxter Springs .. 


Fort Larned .. .... 
Fort Leavenworth 2. 
Holton ......... ove 3 
Leavenworth a...... ... ee 2. 
YO. | 2. 
3 
Waterville 2. 
Bowling Green ..... 7+32 | 1880 


Point Pleasant ......... 1877 | 3-95 
Do 1880 $35 


_ 
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6.49 | 1079 | | | |. 
2°60 BZ | 
Kansas. 
1610/1 00| | 1876 
TB | 1862 |. 
96-27 | 1874 
| 
BE 
26-27 | 1878 1-26) 8 1888 
| 
| 200/17] 1886 DO. tal 
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Table showing for the month of November, &c.—Continued. Table dieing oe the adil of November, PGi 
Rainfall Rainfall of 2.50 Rainfall equaling or Rainfallof 10) Rainfall of 2.50 | Rainfall equali 
- 108, OF inches, or more, in‘ exceeding one inch | more. per inches, or more, in| exceeding one 
‘—— 24 hours. per hour. a= 24 hours. | per hour. 
States and stations. States and stations. 
| Bi = 
; < | al < & & 
Lewsiana— ontinued., Inches. ‘ew Jersey. Inches. Inches: Inches, h. m. 
Gardiner | New Mezico. 
8.13 | 1888 | 7-75 | 24-26 | |... 
13-00 1854 | Buffalo 2-53 | 14-15 | | 
cote 2-69 | 15-16) 1871 Fort Columbus........ | 23 | 1861 |...... ove 
coo 3-76 | 25-20 | 1877 Hess Road Station ............ 2-60 | IO | 18BB 
2-65 | 20-27 | Madison Barracks..... 2-52 | | 188B 
Maryland. New York City ......... 2.83 | 6-7 | 1872 | I-10 | 05 | 10 | 1888 
13.00 | 1878 | 3.00 | West Point ........... | 1BBS 
4-00 7 1878 |. | White Plains ....... 27 | 1878 
10.27 1877 | 2.60 | 1877 |. North Carolina. 
Mount Saint ‘Mary’ College.. 11.00 Cape Lookout ........ 
New 10.10 | 1877 | 3-78 | 25 | 1877 27 
Bandy Spring | 29-34 | 1877 Flat Rock . 18 
Macachusetts | 
Boston ., eee j 26 
DO. | 16 | 
DO. 26 
DO. 2-50 | 7 
DO. 3-10 | 
Pall River | 2-67 | 
Fort Independence «| 2-66 19 | 
2-60 14-15 | 
Maneafield ...... 4-04 16 
New Bedford ........ | 7-8 
Thatcher's is 11.78 1881 2.88 7 TITITITTT 2. 25 
575 | 81 | 7 
bap 3-91 | 19 2-50 | 19 | 
Wood's Holl 11.70 2-50 coe 2-95 | 18-19 
Michigan. | Portsmouth 3-20 23 
NOrthport 14.00 | 1882 2.90 West Milton 9-52?) 1888 . 
Minnesota. | i Do 16. 
| Do 10. 45 
00000 3:60 | 25-26 | 1878 |... | Block House | 16-20 
10.60 | 1880 | §-60 | 27-28 | IBBO |... | 18.10 
3.06 16 | 1869 | 3.06 | 2 16) 1869 | Fort Stevens 22-21 
14.15 | 1880 | 2.50 | | Fost 16. 
11-53 | 1883 2-83 | 1879 | | Portland ee 
coc 
Yaquina Light-House ........+) 
Misasourr | | vania. 
De 315 | | 1869 Wellisborough....... } 
Springfield 
Savannah 
Montana. 
Fort Assinaboine 
Nebraska. 
Lineolna 
Plattermouth 
Auburn | 1877 | 3.25 17 
DO. 4-00 22 | 7-50 
17-55 | 18 2.51 | 8) 900 7 | 188: 
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Table showing for the month of November, &c.—Continued. Table showing for the month of November, &c.—Continued. 
a vine Rainfall of 2.50 | Rainfall equaling or oo ry Rainfall of 2.50 | Rainfall equaling or 
more, per | inches, or more, in| exceeding one inch | | mere. per inches, or more, in exceeding one inch 
24 hours. | per hour. 24 hours. | per hour. 
States and stations. States and stations. | | 
ntinued. Inches| h. m. Texas—Continued. 


| Palestine .... 
Do 


Johnsonville 

Do... 


Do. 


Do 
Bluff Settlement .............- 
13-00 1 

Corpus Christi 
Galveston 


10.67 | 1860 


14-92 | 1873 2-75 | *No date given. Railroad records. t Signal Service records. § Less than 1 hour. 


WINDS. 


The most frequent directions of the wind during November, | valley of the lowa and Cedar rivers this storm was most in- 
1888, are shown on chart ii, by arrows flying with the wind, tense, and a straight blow traveled down this valley from 7 


On the Atlantic coast, south of the fortieth parallel, and along | P: ™- t© 10 p. m., accompanied with heavy rain and lightning. 
The rain increased from about one-half inch in southern 


the Gulf coast northerly winds prevailed. In New England, | yitchell county to nearly three inches at Iowa City. The wind 
the lake region, the Mississippi and Missouri valleys, the mid-| was most severe between Waterloo and Vinton, destroying 
dle and southeastern Rocky Mountain slopes, and in the mid- | considerable town and farm property at LaPorte City and 
dle and southern plateau regions they were variable. In the Mount Auburn. It was not atornado or cyclone but a straight 
northern plateau region southwest winds predominated, while | blow. Hail and heavy rain fell only in connection with this 
on the immediate Pacific coast they were from northeast to | storm just below the. region of greatest intensity of the wind. 
northwest over southern California, west at San Francisco, north — Report of Iowa Weather Service. 
at Eureka, Cal., and south to east in Washington Territory... 2d. Illinois.—Mattoon, Coles Co.: during a thunder-storm, 
: : hail of unusual size fell. Missouri.—Kansas City: a thunder- 
Maxi por h ‘storm moving from southwest tonortheast began 1.15 a. m. 
ner encamysts cnt eat y miles, or more, per hour, other| and ended 3.15 a. m. The thunder was very loud, and the 
than those given in the table of miscellaneous meteorological |jj¢htning almost continuous. Maximum velocity of wind 30 
data, have been reported as follows: Eastport, Me., 53, ne., | miles per hour, from the southwest. 
25th; Hatteras, N. C., 58, n. 24th, 52, n., 26th; Block Island, | 7th. Tewas.—Abilene : a tornado was observed west of this 


R. I., 82, ne., 25th, 52, ne., 27th. station at 7.40 p. m., and disappeared 7.50 p.m. It was first 
LOCAL STORMS. observed twenty miles west of station. The track was through 


Ast. Jowa.—Iowa City: The most noticeable storm of the | a sparsely settled section, and no serious damage was caused. 
month occurred on this date. The temperature of the day was In the afternoon a heavy thunder-storm, moving from west to 
22° above the normal, corresponding to the normal tempera- | east, occurred to the northwest of the station, continuing from 
ture of the first week of September. A light thunder-storm | 4.43 p. m. to 7.50 p.m. Light rain fell at this place from 7.15 
with little rain extended over Iowa in the morning, and was |p. m. to 7.48 p. m., during which time a very heavy rain was 
followed by a.much more intense one in the evening. In the falling about two miles to the northwestward. An interesting 


Caryville | 7 | TBBS MITITI BO | : 
Chattamooge. | go | 1880 1-80 138 8 1888 DO. | 
DO. 2088 6-7 | Anto 1.30 100 27 1887 
2-70 BE | | Vermont. 
2.55 16-17 | 1873 | 1-05 | 0 55 30 1880 Virginia. ‘ 
co 9-63 1875 2-54 3-4 1875 1-00 roo 1886 Washington. 
Belmont Farm 13-00 | 1873 | 2-70 ? | 1874 | | | | 15-26 | | occ 
C.60 | 24°26 | | | 1885 | 2.63 I 
2.60 13 1882 1.98 123/18 1888/ Tatoosh Island,............... 20.70 1869 | 3-58 
2-75 BB | | DO. | 1885 | 297 | 27-98 | 1880 
4-59 7 | 1888 1-52 115 7 1888 | 
3-62 23-24 | 1887 | 2.00 200 26 = 1887 | 
2.67 1871 | 3-50/ 030 2 1873 | _ West Virginia. 
5-63 | 2-48 | © 15 | § | 1077 | Helvetia JoGB | 
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and detailed report of the tornado, with sketches and charts has occurred in this section so early in the season in many 
illustrating its prominent features, has been made by Sergeant years. 
J. M. Cline, Signal Corps, observer at Abilene, Tex. 10-L 1th. Michigan.—Detroit: a severe sleet and hail 
Oth. Kansas.— Wichita: high wind, accompanied by snow, storm, moving from northwest to southeast, occurred during 
prevailed; maximum velocity of wind, 30 miles per hour at 10 the night. The storm, which began and ended quite abruptly, 
a. m., from the north, and at 2.35 p. m., from the northwest. | seemed to pass in streaks, as in some parts of the city no hail 
Street cars were unable to run; business was generally inter- or sleet fell. 
rupted; telegraph lines were reported down in all directions, 28d-24th. Arizona.—Globe, Gila Co.: the storm which 
and railroad trains were delayed. Missouri.—Kansas City: a| passed over this place is reported as the severest November 
snow storm cansed much damage to telegraph and telephone storm in that section of which there is a record; 2.99 inches 
wires. It is stated that this was the severest snow storm that’ of rain fell in twenty-four hours. 


INLAND NAVIGATION. 


In the following table are shown the danger-points at the | Devil’s Lake on the 15th, and the lake froze over on the 16th, 
various stations; the highest and lowest depths for November, | closing navigation for the season. 
1888, with the dates of occurrence and the monthly ranges: | Fort Sully, Dak., 16th: the Missouri River is rapidly icing 
Heights of rivers above low-water mark, November, 1888 (in feet and tenths). | over, and navigation may be considered closed for the winter. 
: : ‘iron ——————— | Fort Buford, Dak.: the Missouri River was full of floating ice 


«§ Highest water. Lowest water. = |on the 17th and 18th, and on the 19th was frozen over; it re- 
Htations. wi & — 2? mained partially open until the 30th, when it was entirely 
4 a& Date. Height. Date. Height. x frozen over. 
: =| Bismarck, Dak., 20th: the Missouri River is at an extremely 
Red River: | low stage, with considerable slush ice. 
? Port Huron, Mich., 26th: navigation on the Saint Clair River 
Missruri River | | FLOODS. 
eavenw' rth, Kans 20-0 | 
City, Mo...| | | OF Seymour, Jackson Co., Ind., 10th: it has been raining here 
Gains Paul, Mine...| 24-5 | 19 3/Steadily for forty-eight hours; the White and Mascatituck 
rivers have overflowed their banks, and the low-lying lands are 
[mvenport, lowa...| 15-0 | 8,230 o8 inundated. Much live stock has been drowned, and quantities 
Saint Mo...) corn have been swept away. 
Cairo, 17 | 12-5) HIGH TIDES 
Memphis, Tenn....) 34-0 | 19| 25-1 
Rew tye Hatteras, N. 24th; Key West, Fla., Norfolk, Va., 26th; 
River Wood’s Holl, Mass., 25th to 27th. Atlantic City, N. J.: the 
wel high wind of the 25th and 26th caused the tide to rise to an 
Clacinnsti, ... | unusual height, doing much damage to property. Kitty Hawk, 
"Cumberland River :| | | N.C., 24th: a severe storm has continued since 7 a. m. of the 
--— 3) ©4 20th; the wind blowing from the northeast until 3 p. m. of the 
Chattanooga, Tenn .| 33-0 1a| a1. | 8 s4 15-6 24th, when it backed to north and continued steady at about 
| wel & 2 Sixty miles per hour. The tide in Currituck Sound was lower 
| ‘eet than ever before known. At Kitty Hawk wharf, where there 
Willamette River: | ~ | , is usually enough water for small steamers and sailing ves- 
Portland, Oregon ..| 19-0 ©&S sels, the water receded about seventy-five feet from the wharf. 


= rege - Between Nag’s Head and New Inlet, a distance of about 
Oswego, N. Y., 2d: ice formed on the canal, between this . : : % 
city and Syracuse, during the past twenty-four hours, detain- oars ved miles, the go * banks Boer flooded by the 
ing boats several hours. | ~ cattle on 
— ew London, Conn., 26th: the tide in the afternoon w 
on River | shout four feet above the usual high water mark. In conse- 
quence, several of the wharves were partially submerged. No 
Cairo, IIL, 13th: heavy drift-wood passed down the Ohio serious damage followed. The Signal Service observer reports 


River up to this date, causing considerable damage to the. 
steel bridge, tearing away its false work, and causing a loss of | that this was the highest tide observed in twenty-five years. 
about 82,000, LOW TIDE. 

Fort Totten, Dak.: thick ice formed along the shoresof' Kitty Hawk, N. C., 24th; Cedar Keys, Fla., 10th to 12th. 


ATMOSPHERIC ELECTRICITY. 


AURORAS. |rose to an altitude of 60°, above which a faint arch was visi- 
Faint auroral displays were observed as far south as Lake ble. The display gradually faded away, and had entirely dis- 
Forest, Ul. They were most frequently noted at Saint Vin- appeared at 3.55 a. m. of the 6th. 
cent, Minn., and were reported on from two to three dates in Auroras were observed during the month, as follows: Ist, 
New England, south-central New York, the upper lake region, Pontiac, Mich.; 4th, Cornish, Me.; 5th, Fort Buford, Fort 
and the upper Mississippi and Missouri valleys. | Sully, and Webster, Dak.; Hanover, N. H.; 6th, Fort Buford, 
At Fort Buford, Dak., an aurora was observed at 9.48 p. m.| Dak.; Escanaba and Traverse City, Mich.; 7th, Saint Vin- 
of the 5th, consisting of a diffused white light which rose to an cent, Minn.; 10th, Lake Forest, Ill.; 12th, Nashua, N. H.; 
altitude of 10° and covered 75° of the horizon; the aurora at-| 13th, Wedgewood, N. Y.; 16th, Saint Vincent, Minn.; 17th, 
tained its maximum intensity at 10.30 p.m., when streamers | Madison, Wis.; 25th, Davenport and Webster,.Dak.; Saint 
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Vincent, Minn.; 26th, Saint Vincent, Minn.; South Canisteo, 
N. ¥.; 27th, South Canisteo, N. Y.; 30th, Independence, Iowa; 
Saint Vincent, Minn. 

THUNDER-STORMS. 

Thunder-storms were reported during the month, by states 
and territories, as follows: Ist, 9; 2d, 11; 3d, 4; 4th, 2; 5th 
and 6th, 9; 7th, 5; 8th,9; 9th, 7; 10th, 5; 11th, 1; 13th, 1; 
14th, 3; 15th and 16th, 1; 18th, 2; 19th, 3; 20th, 1; 22d, 1; 
24th, 1; 25th, 3; 26th, 2. None were reported on the 12th, 
17th, 21st, 23d, and 27th to 30th. 

Thunder-storms were reported in the several states and ter- 
ritories, by days, as follows: Ala.and Ariz., 2; Ark., 1; Cal., 
4; Colo.,1; Dak., 3; Fla.,7; Ga.,1; Ill, 5; Ind., 3; Ind. 


'Ter., 1; Iowa, 3; Kan., 4; Ky., 2; La.,3; Md. and Mass., 1; 
‘Mich.,6; Minn., 1; Miss.,3; Mo.,5; Nebr. and N. H.,1; N. 
'J.,3; N. ¥.,2; N.C.,1; Ohio, 6; Pa. and 8. C.,2; Tenn., 
\4; Texas, 8; Wis.,2. In Conn., D. C., Idaho, Me., Mont., 
| Nev., N. M., Oregon, R. I., Utah, Va., Wash., W. Va., and 
| Wyo. no thunder-storms were reported. 

| Thunder-storms were reported in the greatest number of 
| States and territories (11) on the 2d. On the Ist, 5th, 6th, 
_and 8th they were noted in nine; on the 9th, in seven, and on 
the 7th and 10th in five. 

| They were reported on the greatest number of days (8) in 
Texas. In Iowa they were noted on seven; in Mich. and 
| Ohio on six, and in Ill. and Mo. on five. 


> 


MISCELLANEOUS PHENOMENA. 


FOREST AND PRAIRIE FIRES. 

Jackson, Jackson Co., Minn., 2d: prairie fires are still raging 
in Sioux Valley township; five lives are reported to have been 
lost and a large amount of property has been destroyed. 

Yankton, Dak., 13th: a large prairie fire is raging south of 


this place on the Nebraska side; the sky was lighted up by its | 


flames during the early part of the evening. 


Huron, Dak., 14th: a prairie fire swept along the north line | 


of Sanborn and the south line of Beadle counties on the 12th; 
a large amount of hay and grain was burned. 

Gary, Deuel Co., Dak., 14th: prairie fires raged in a forty- 
mile gale yesterday; this morning they are apparently out. 

Aberdeen, Brown Co., Dak., 14th: large prairie fires are 
burning west and southwest of this place. 

Prairie and forest fires also occurred on the following dates : 
Fort Sully, Dak., 1st to 3d; Fort Sill, Ind. T., 1st to 6th, 11th, 
12th, 29th, and 30th; Bismarck, Dak., 6th, 13th, and 14th; 
Red Bluff, Cal., 8th, 9th, 11th to 14th. 


HALOS. 


Solar halos were most frequently reported in Michigan, | 


where they occurred on thirteen days. In Tennessee they were 
noted on ten days; in Virginia on eight; in California and 
Illinois on seven; and in New York and South Carolina on six | 


| Tex. 
dence, Iowa; Beverly, N. J. 
_vannah, Ill.; Independence, Iowa; Beverly, N. J. 


19th and 20th, Independence, Iowa. 21st, Indepen- 
22d, Fort Buford, Dak.; Ha- 
23d, Cle- 


/burne, Tex.; Green Bay, Wis. 25th, Little Rock, Ark. 26th, 
Fort Sully, Dak. 27th, Beverly, N. J. 29th, Parkston, Dak. 


30th, McMinnville, Oreg. 

The following are more notable meteoric displays reported: 
Fallston, Md.: a brilliant meteor was observed above the 
eastern horizon at 6.43 p. m., 6th, passing towards the north. 
_ Green Bay, Wis.: a brilliant meteor was observed at 6.30 
|p. m., 23d; it moved from near the zenith in a northeasterly 
‘direction, and burst into many fragments when about 15° 
|above the horizon. 

| Little Rock, Ark.: a very brilliant meteor was observed in 
the southern sky at 10.12 p. m., 25th, about half way between 
the horizon and the zenith, and passing from east to west; the 
|meteor remained visible about two seconds, and was accom- 
panied by a trail which was apparently over 30° in length. 


MIRAGE. 
San Diego, Cal.: the Coronado Islands and Point Loma 


| 


were distinctly seen on the 8th. At the latter place the small 
‘buildings adjoining the light-house were plainly visible. 
__ Mirage were also observed as follows: Webster, Dak, 6th, 


days. In Ariz., Conn., Ark., Dak., Fla., Ga., Idaho, Iowa, | 19th, 21st; Huron and Woonsocket, Dak., 12th; Parkston, 


Kans., Ky., La., Me., Md., Mass., Minn., Miss., Mo., Mont. 
Nebr., Nev., N. H., N. J., N. C., Oreg., Pa., R. I., Tex., Utah 
Wash., and Wis. on from one to five. They were reported in 
the greatest number of states and territories (13) on the 4th. 
On the 20th, 21st, and 29th no solar halos were reported. 
Lunar halos were most frequently reported in Michigan, 
where they were noted on twelve dates; in Dak., Iowa, Kans., 
and Pa. on nine; in Va. on eight; in Ill., Minn., N. Y., N. 
C., Oreg., S. C., and Tenn. on seven. In Del., D. C.,Md., N. 
M., and R. I. no lunar halos were noted. They were reported | 
in the greatest number of states and territories (26) on the 
13th. On the 4th, 6th, and 30th no lunar halos were noted. 


METEORS. 


The distribution of meteors, by dates, over the country was 
as follows: Ist, Vevay,Ind.; Barren Creek Springs, Md.; Egg 
Harbor City, N. J.; Wedgewood, N. Y.; Statesburgh, 8S. C.;. 
Cleburne, Tex. 2d, Barren Creek Springs, Md.; Beverly, N. J. 
3d, Parkston, Dak.; Dubuque, Iowa; Beverly and Egg Harbor 
City, N. J. Randolph, W.Va. 4th, Parkston, Dak.; Manatee, 
Fla.; Wilmington, N.C. 5th, Fort Sully, Dak.; Archer, Fla.; 
Vevay, Ind.; Moorestown, N. J.; Fort Stanton, N. Mex. 6th, 
Parkston, Dak.; Barren Creek Springs, Md.; Amherst, Mass.; | 
Beverly and Egg Harbor City, N. J.; Quakertown, Pa. 7th, | 
Parkston, Dak.; Mantansas, Fla; Utica, N. ¥Y. 8th, Man- | 
tansas, Fla. 9th, Parkston, Dak. 10th, Independence, lowe. | 
llth, Mantansas, Fla.; Independence, Iowa. 12th, Mantan-| 
sas, Fla.; Independence, Iowa; Barne’s Corners, N. Y.;_ 
Wauseon, Ohio. 13th, Vevay, Ind.; Kalamazoo, Mich.; Kan- 
sas City, Mo.; Wedgewood, N. Y.; College Hill, Ohio; Austin | 

3 


? 


| 
| 


25 


Dak., 12th, 16th; Kimball, Dak., 12th, 25th, 26th; New Eng- 
land City, Dak., 30th; Hampton, Iowa, 26th. 

SUN SPOTS. 

Prof. F. P. Leavenworth, director, Haverford College Ob- 


servatory, Pa. (observed by Mr. H. V. Gummere, assistant) : 
| 
s | 33 
a= | 2 | 
5 aa | | 
November, 2s S 3 Remarks. 
1888. | | 
| 
Sis 
© o | o| © 2) §/| Definition good. 
3 3Pp-m*.. 0, 0! 16 Definition good.t 
5 9) © ©} g| 2) Definition poor. 
6, 2p.m © ©; 19) 8 25 | Definition very good, 
7,11am. 3 ©} o 1/22| | Definition poor. 
12, 11am. I oO}; 2| 30 I 9 | Definition very good. 
13, 10am. 4 ©} 0} o; 2/27, 2. Definition good. 
16, 0 ©} ©| 8 | Definition good; through cl’ds. 
17, 9% o 6); ©} 3 | Definition poor. 
20, 10 & Mm ©; 4 9 Definition good. 
21, 2, 0, o| 3} g| Definition poor. 
22, ga.m e| o I 3/2 8 | Definition poor. 
30, to a. m 3] | BS Definition good.t 


* Observed by Prof. F. P. Leavenworth. Clouds ; count of faculee unfinished. a 
+ Clouds previous to observation of facule, 

Sun spots were observed during the month as follows: 

Mr. John W. James, Riley, McHenry Co., Ill.: None seen 
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until the Lith, then a group a little west of sun’s meridian,| Mr. H.D.Gowey, North Lewisburgh, Champaign Co., Ohio: 
and another one day from east edge. The largest spot, esti- sun spots were observed from the 11th to the 17th, and from 
mated at 31,400 miles in diameter, disappeared by solar rotation | the 20th to the 22d. 

on the 16th, but failed to reappear on east edge. The other) Mr. M. A. Veeder, Lyons, Wayne Co., N. Y.: 3d, much 
spot, estimated at 22,009 miles in diameter, disappeared by facule, followed by a large spot, came into view upon the 
solar rotation on the 22d. Two other large spots on the east sun; 17th, large spot and several smaller ones appeared; 26th, 
edge on the 27th. extensive disturbance, followed by spots, appeared. 


VERIFICATIONS. 


rature combined is determined by multiplying the percentage of weather 6, and 
he percentage of temperature by 4, Co dividing heir Jom by 10. ad 


CAUTIONARY SIGNALS FOR NOVEMBER, 1888. 
Statement showing percentages of justifications of wind 


INDICATIONS FOR 24 HOURS IN ADVANCE. 

The percentages of verifications of the 8 p. m. daily indica- 
tions for November, 1888, as determined from comparison of 
succeeding telegraphic reports, are given in the table below. | Signals and cold-wave signals for the month of November, 1888 : 

The predictions for districts east of the Rocky Mountains for| Wind signals.—Total number of signals ordered, one hun- 
November, 1888, were made by Ist Lieutenant H. H. 0. Dun- dred and forty-three; justified as to velocity, wholly, ninety- 
woody, 4th Artillery, U. 8. Army, Acting Signal Officer and four, partly ten; justified as to direction, one hundred and 
Assistant, and those for the Pacific Coast districts were made | twenty. Of the signals ordered, one hundred and fifteen were 
at San Francisco, Cal., by 2d Lieutenant J. E. Maxfield, Signal | cautionary, of which seventy were wholly, and eight partly, 
Corps; the verifications for all districts were determined by |justitied; twenty-eight were storm, of which twenty-four were 


Assistant Professor C. F. Marvin. 
Percentages of indications verified, November, 1888. 


wholly, and two partly, justified. Seventy-five were ordered 
for easterly winds, of which fifty-seven were justified; sixty- 
eight were ordered for westerly winds, of which sixty-three 
were justified. Number of winds without signals, twenty-six. 


States. States. 
Number of signals ordered late, thirteen. Percentage of jus- 
Cold-wave signals.—Total number of signals ordered, one 
West Virginia so.9| hundred and eighty-five; number wholly justified, one hun- 
Connectiont | dred and twenty-one, of which six were ordered late. Num- 
Now York 8 | ber partly justified, two. Number of severe cold waves with- 
Eastern Wisconsin 88.1 | out signals, thirteen. Percentage of justifications, 63.2. 

Percentages of local verifications of the weather and temperature signals, as 
8.0! reported by the directors of the various State Weather Services for Novem- 
Maryland 84-7 || 89-9, ber, 1888 
Bouth Omroline 88.8 yuthern California ® ii | => 
Georsia.. ITTTITITI &4.5 | Northern California® States. | 3 States. | 2 
80.6 Washington Territory © 78.0 | i | 

| Louisiana (southern) ........| 92-0 | || 2:7 87.2 

*In determining the month! of weather and temperature combined, the | Michigan ..........+++-+se++++ “9 | 77-6 


Pacific coast states are not included. t The monthly percentage of weather and tem- 


| 


ice 


<p 


STATE WEATHER SERVICES. 
[ V'emperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths. ] 
The following extracts are republished from reports for November, 1888, of the directors of the various state weather services : 


ALABAMA. 

mild, both in the condition of the weather 
was not until the month was half gone that 
Twenty days were fair and pleasant—favor- 


November has been unusuall 
and the range of temperature. Te 
the first heavy frost occurred. 
able for all farming operations. 

The frosts that occurred toward the close, although heavy, killed only the 
delicate plants. The fall has been unusually late. The average temperature 
was 1°.7 above the normal. There were three periods in which precipitation 
oceurred. The first was the 8th and 9th; the second, 14th and 15th; and the 
third was the 19th. The average rainfall was 0.61 below the normal. 

Summary. 

Temperature.—-Monthly mean, 53.6; highest monthly mean, 59.4, at Mobile; 
lowest, 47, at New Market; maximum, 82.7, at Mobile, 3d; minimum, 20, 
at Valley Head, 28th; range for state, 62.7; greatest local monthly range, 
57, at Valley Head; least local monthly range, 43, at Edwardsville. 

Precipitation.—Average for the state, 3.69; greatest, 6.56, at Gadsden; 
least, 1.88, at Motes. 


Wind.—Prevailing direction, north.—P. H. Mell, Signal Corps, Auburn, | 


director. 
ARKANSAS. 


Summary. 
Temperature.—Monthly mean, 49.9; highest monthly mean, 55.8, at For- 


rest City; lowest monthly mean, 45.5, at Ozone; maximum, 87, at Lead Hill, 
lst; minimum, 21, at Dayton, 28th; range for state, 66; greatest local monthly 
rance, 62, at Lead Hill; least local monthly range, 37, at Dallas, and Prescott. 

ecipitation.—Average for the state, 5.08; greatest, 9.65, at Lonoke; least, 
0.31, at Prescott. Snow fell at Fort Smith, Dallas, and Ozone on the 9th, 
and at Lead Hill 80th. The snow was light, and melted as it fell.—Prof. 
John C. Branner, Little Rock, director; W. U. Simons, Corporal, Signal 
Corps, assistant. 

ILLINOIS. 


| This has been one of the finest and most favorable Novembers experienced 
in this state for many years. Take it all through the weather has been ex- 
ceptionally fine, with light frosts, few rainy days, and very equable tempera: 
ture. The rainfall has been sufficient, but as it came during a few days in the 
early part of the month, farming operations were in no wise interrupted. 

The temperature was above the average while the extremes were less than 

‘usual; no very high or low temperatures being reached. The highest tem- 
perature was on the Ist and 2d, and the lowest on the 20th and 2ist. There 


were numerous frosts, but none very severe. About an inch of snow fell on 
the 15th and 16th, but it did not remain on the ground. 
Summary. 

rature of the month, 41.5, was 1.2 above 
he mean of the northern division was 39.2, 


Tem re.—The mean tem 
‘that of the previous ten years. 


‘J 
‘ 
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of ten years, and the southern division, 44.2, or 0.1 above. 
Precipitation.—The rainfall was also above the average, but the days on 
which rain fell were comparatively few. The following are some of the largest 
rainfalls reported: Martinsville, 7.30; Centralia, 7.50; Albion, 7.00; Willow 
Hill, 7.79; Olney, 7.06; Sumner, 5.35; Pana, 6.25; Paris, 4.78; Philo, 4.41; 
Collinsville, 4.40; Palestine, 5.67; Mattoon, 4.70; Cairo, 4.85; Saint Louis, 
Mo., 4.40; Richview, 4.87; Oneida, 4.15; Jordan’s Grove, 4.48; McLeans- 
borough, 4.88; Eberle, 4.82; Greenville, 4.59; Golconda, 4.98; Winchester, 4.34. 
There were a few thunder-storms on the 2d and 5th. Extraordinarily large 


hail fell, at Peoria, for a few minutes on the 5th at 9 p. m. Some of the stones | 
were an inch in diameter, but the most of them were ragged at the edges and | 
| Ist; 78.0, at Bowling Green, Ist and 15th; and 77.5 at Owenton, Ist and 
ind.—Prevailing direction, northwest.—Col. Charles F. Mills, Spring- | 
} | 2ist, and 22.0 at Bowling Green, 27th. The mean o 


irregular in shape. No damage was done. 


Auld, director; James Cassidy, Sergeant, Signal Corps, assistant. 
INDIANA. 


The month opened with exceedingly high temperature; the highest occurred 
nearly everywhere on the Ist. The daily means show that the temperature 
remained more or less high till about the 16th, and steadily cool from the 
17th, during the prevalence of the steady high pressure from that date, till the 
end of thu month The lowest readings were noted on various dates between 
the 17th and 28th. 


or 8 above that of ten years. The central division was 41.1, or 0.5 above that Ist; minimum, 6, at Lebo, 11th; range for state, 79; greatest local monthly 


| range, 74, at Lebo; least local monthly range, 52, at Sedan; greatest daily 


The mean temperature of the month was about 3 in excess of the normal; | 
the absence of those sudden low temperatures which most often occur, for a | 
short duration, in November, and which in certain years have reached a point | 


far below zero, was remarkable; the decrease in temperature from day to day 
was so gradual that we fail to note any marked changes. 

The precipitation during the month all fell during its first half, and the total 
amount measured about 1.95 above the normal for November; excessively 
heavy rains fell on the 2d, and at several stations on the 8th and 9th. 

Snow of measurable quantity fell at nearly all stations on the 16th and 18th, 
that on the 16th being the first of the season in the southern and central por- 
tions of the state, but being followed by rain it melted soon after it had fallen; 
no snow on the ground within the state at the end of the month. 

Thunder-storms of a mild nature occurred on the 2d, 4th, 5th, 6th, 9th, and 
26th. Hoar-frost was deposited frequently and often quite heavily. 

Summary. 

Temperature.—Monthly mean, 43.0; highest monthly mean, 48.2, at Marengo; 
lowest monthly mean, 39.1, at Mauzy; maximum, 81, at Cannelton, Ist; 
minimum, 18, at La Grange, 21st; range for state, 63; greatest local monthly 
range, 56, at Columbia City; least, 46, at Huntingburgh and Crawfordsville. 

ecipitation.—Average for the state, 5.21; greatest, 11.20, at Marengo; 
least, 2.90, at Crawfordsville. 

Wind.—Prevailing direction, northeast.— Prof. H. A. Huston, La Fayette, 
director; C. F. R. Wospeskone, Sergeant, Signal Corps, assistant. 


TOWA. 


November, 1888, was mild, fair, and generally dry; prevailing winds, south- 
erly and northwesterly. The weather, while too dry in the northwest, has 
been most beneficial in general in extending the grazing season and greatly 
favoring the husking of the corn crop. 

The mean temperature was nearly 3 above the normal. Since 1871, Novem- 
ber has but once (1878) been decidedly warmer, and once (1879) nearly as 
warm. In the sixties November was four times decidedly warmer than in 
this year. The first and last decades of the month were remarkably warm, 
exceeding the normal temperature by 5, while the middle decade was cool, 
being more than 1 below the normal. The Ist was the warmest, and the 16th 
was the coldest day. Notable disturbances occurred on the ist, 5th, and 9th. 

The total rainfall is almost entirely due to the storms of the Ist and 9th. 
It is greatest on a line drawn through Clarke, Johnson, and Clinton counties, 
being 4.50 at Iowa City, the highest thus far reported, and 80 per cent. in ex- 
cess of the normal November rainfall at that place. Towards the southeast of 
this region of greatest rainfall the amount diminishes slowly, so that Davis 
and Lee counties received about 3. In a northwesterly direction the rainfall 
diminishes very rapidly, so that in a line drawn from the southwest to the 
northeast of Iowa City only about 1 fell. The entire northwestern half of 
Iowa received less than 1, and in fully one-half of that territory no measur- 
able amount of precipitation fell during the month.— Dr. Gustavus Hinrichs, 
Towa City, director. 

KANSAS. 


The temperature has averaged about 1 below the normal. A remarkable 
feature was the occurrence of the minimum temperature so far south as Coffey 
county, where the thermometer fell to 6 on the night of the 10-11th, at 
the same time only reaching 12 at Topeka. The minimum temperatures were 
generally lower through the middle than through the northern counties. 

The precipitation has been confined principally to the counties east of an 
irregular line drawn from the northeast corner of the state to Sedgwick and 
Sumner counties; in this district there is an excess ranging from .29 in Sumner 
to 2.69 in Douglas, then diminishing to 1.14 in Leavenworth. Over the rest 


of the state there is a deficiency, which in several of the counties amounts to 
an entire absence of precipitation. 

Summary. 
ature.—Monthly mean, 38.1; highest monthly mean, 42.8, at Engle- 
ill, 


Tem 


wood; lowest monthly mean, 32.3, at Montero; maximum, 85, at Bunker 


| being, as a rule, comparatively light. 


range, 47, at Lebo, 3d; least daily range, 0, at Wakefield, 29th. 
ecipitation.—Average for the state, .67; greatest, 4.54, at Lawrence; 
least, .00, at Belleville Corners, Ellsworth, and Victoria. 

Wind.—Prevailing direction, south.—Prof. J. T. Lovewell, Topeka, di- 
rector; T. B. Jennings, Sergeant, Signal Corps, assistant. 


KENTUCKY. 


Summary. 


Temperature.—Mean temperature of the state, 47.5, which is about 2 in 
excess of the average. The highest temperatures were 78.7, at Frankfort, 


2d. The lowest temperatures were 18.0, at Carlisle, 26th; 21.0 at Owenton 
f the daily maximum and 
minimum temperatures of al] stations are, respectively, 56.3 and 40.0. These 
give a mean of 48.1, which is .6 greater than that attained from the 7 a. m., 
2 and 9 p. m. observations. The greatest monthly range of temperature 
was 56, at Bowling Green, and the least, 46, at Millersbur rh. 
Precipitation.—The average for the state was 4.18, which is about .50 in 
excess of the normal. The greatest amount, 6.34, was recorded at Louis- 
ville, and the least, 1.39, at South Fork. Light snow fell on the 26th and 
27th throughout the central and northern portions of the state. The greatest 
depth, 3, was reported from Ashland and Millersburgh. At the former place, 
and at Falmouth and Carlisle, 2 remained on the ground at the end of the 
month. The precipitation was not uniformly distributed throughout the 
month, heavy rains occurring on the Ist, 2d, 7th, 8th, and 18th; the others 
Thunder-storms occurred at Louisville 
on the Ist, and at Lexington and Frankfort on the 2d.—Dr. FE. A. Grant, 
Louisville, director; Frank Burke, Sergeant, Signal Corps, assistant. 


LOUISIANA. 


November, 1888, was very favorable to the agricultural interests, there being 
no protracted rainy spells, high and dangerous winds, or severe frosts to in- 
jure the staples. 

The temperature during the first week was considerably above the normal 
for that period, but this warm spell was followed by colder, fair weather, with 
heavy frosts in the northern parishes and light frosts in the southern. The 
remainder of the month was generally cool and pleasant, the minimum tem- 
peratures of the last few days ranging from 30 to 45, varying according to dis- 
tance from the Gulf. The average temperature for the month was 1.5 above 
the normal for November, the departure above the normal being greatest for 
the northern section. 

The heaviest rainfalls occurred on the 8th in the southern section, and on 
the 18th and 19th in the northern, the greater number of stations reporting 
rainfall aggregating over 1 for the twenty-four hours on those dates. The 
monthly rainfall ranged from 1 to 4 throughout the state, the average being 
about 3 below the normal. 

Summary. 


Temperature.—Monthly mean, 58.6; highest monthly mean, 63.4, at New 
Iberia; lowest monthly mean, 53.2, at Plaquemine; maximum, 92, at New 
Iberia, on the 3d and 4th; minimum, 26.5, at Vidalia, on the 29th; range for 
state, 65.5; greatest local monthly range, 59.5, at Lake Charles; least local 
monthly range, 44, at Lake Providence; mean daily range of temperature for 
the state, 18.2. 

Precipitation.—Average for the state, 2.15; greatest local monthly rain- 
fall, 3.95 at Lake Charles; least, 0.82, at Houma; greatest daily rainfall, 3.40, 
at Lake Charles, on the 7-8th; average number of rainy days for the state, 6. 

“ind.—Prevailing direction, northeast.—R. E. Kerkam, Sergeant, Signal 
Corps, New Orleans, in charge. 


MICHIGAN. 


The temperature has been above the normal and the precipitation below in 
all sections. There was but little snow on the ground during the month and 
four stations report a small amount at the end of the month. 


Summary. 


Temperature.—The mean for the month, 37.7, is 1.5 above the normal of 
thirteen years. It was above the normal in all sections of the state. The 
mean daily temperature was above the normal on fifteen days, below on 
eleven, and normal on six days. The highest mean daily temperature, 59, 
occurred on the 1st, when the temperature was 16 above the normal, and the 
lowest temperature, 23, occurred on the 17th and 20th, when the temperature 
was 18 and 9, respectively, below the normal. The highest mean daily tempera- 
ture in the past thirteen years, 62, occurred on the 11th, 1882, and the lowest, 
5, on the 2ist, 1880. The highest mean monthly temperature, 38.3, in 1878 
and 1883, and the lowest, 27.5, in 1880. The maximum temperature for the 
month, 77.5, occurred on the Ist, at East Saginaw, and the lowest, —2, on 
the 18th, at Gaylord. 

Precipitation.—The average amount of precipitation for the month, 2.67, is 
.26 below the normal of thirteen years. e precipitation was below the nor- 
mal in all sections, the greatest deficiency occurring in the upper peninsula, 
and the least in the southern section. Precipitation was general on the 2d, 
5th, 8th, 9th, 10th, 15th, 16th, 27th, 28th, 29th, and 30th. The largest 
amount, 5.80, was recorded at Corunna, and the least, 1.05, at Montague. 
Comparing the precipitation of this month with the records of the past twelve 
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Novembers, it is found that the greatest amount was recorded in 1879, 4.47, 
and the least, 2.00, in 1878. Snow was reported in small quantities on the 
10th, 15th to 19th, 27th, 28th, and 80th in the different sections. 

Wind. —Prevailing direction, northwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 


MINNESOTA. 


November was remarkable for the exceptionally fair and pleasant weather 
which prevailed. The temperature was about 3 in excess of the normal. The 
precipitation was light, being scarcely a third of a seasonable average, and oc- 
curred principally during the first fifteen days of the month. 

Summary. 
Temperature.—The mean, 31.4, is about 3 above the normal. The follow- 


ing excesses in temperature are noted: Moorhead, 1.4; La Crosse, 1.8; Saint 
Paul, 2.2; Saint Vincent, 8.7; Minneapolis, 4.1; and Duluth, 4.9. The} 
warmest days were the Ist and 18th, and the coldest the 16th and 17th. Frost | 
was not a daily occurrence, except in the northern counties. The extremes | 
of temperature were 72 at Farmington, Ist, and 9 below zero at Pokegama 
Falls, 17th, giving a monthly range of 81. 

Precipitation.—The average precipitation was about .50. This is less than 
one-third of the November average for Minnesota. The most rain fell in the 
east and northeast, and the least in the southern and western parts of the state. 
Only 0.08 was deposited at Moorhead, which is less than 1 per cent of the 
normal at that place. Thunder-storms and rain occurred on the Ist. Light 
rain was quite general again from the 4th to the 8th. The next precipitation 
was snow on the 15th and 16th, which did not remain on the pL mcs | The 
rest of the month was dry, except inappreciable rains on the last few days. 
The only station reporting as aah as an inch of rain in twenty-four hours was 
Pine River Dam, where the fall on the Ist of November was 1.20. 

Wind.—Prevailing direction, south.—Prof. W. W. Payne, Northfield, 
director; John Healy, Private, Signal Corps, Saint Paul, assistant. 


MISSISSIPPI. 


The month was notably mild, and very favorable to vegetation, which slowly 
yielded to the cold. Most of the days were favorable for finishing the harvest- 
ing of the cotton crop. 

Summary. 

Temperature.—Mean for the state, 55.5, which is 0.5 above the normal for 
November; highest monthly mean, 60, at Pearlington and Logtown; lowest 
monthly mean, 52, at University; maximum, 86, at Artonish, 2d; minimum, 
28, at University, 28th; range for state, 58; greatest daily local range, 33, at 
Palo Alto, 4th; least daily local range, 0, at Lamar, 6th. 

Precipitation.—Average for the state, 3.05, which is 1.44 more than for 
Nov olen 1887, and 2.41 less than the normal; greatest, 4.51, at University; 
least, 1.78, at Artonish. Average number of rainy days, 8. Thunder-storms 
at Palo Alto on the 2d and at Pearlington on the 8th.—Prof. R. B. Fulton, 
University, director; M. J. Wright, jr., Sergeant, Si Corps, assistant. 


MISSOURI. 


Summary. 


Temperature.—The mean temperature for November was 42.2. The high- 
est temperature reported in the state was 85, at Lamonte, and the lowest, 
15, at Frankford. The average of maximum temperatures was 77.8, and the 
average of minimum temperatures, 22.1, making an average range of 55.7. 
The highest temperatures occurred from the Ist wo the 5th, and the lowest on 
the 16th, and from the 21st to the 24th, 

Precipitation.—The average precipitation was 3.82, which is 0.79 more 
than the November normal. The greatest amount reported was 6.54 at the 
central station, and the least was 1.00, at Langdon. In the state as a whole 
precipitation occurred on 18 days. The a number of days of precipi- 
tation at any one place was 11, at Cairo, Il. The amount of snowfall in the 
state during the month was reported as follows: Oregon, 12; Savannah, 10; 
Kansas City and Conception, 7; Maryville, 6; Fayette and Frankford, 1.50; 
Fox Creek, Glasgow, Princeton, Sedalia, Steelville, Saint Lotis, and Wither’s 
Mill, 1; Harrisonville, Mexico, and Saint Charles, .50. Thunder-storms ex- 
tending over the greater part of the state occurred on the Ist, 2d, 5th, and 
6th.—Prof. Francis EB. Nipher, Saint Louis, director; G. A. Weber, Ser- | 
geant, Signal Corps, assistant. 


NEBRASKA. 
The month has been characterized by warm, pleasant days, with prevailing 
cool nights and very little precipitation; none at all in some parts of the state. 
Summary. 


Temperature.—The month shows a mean of 87.2, which is about 1 above 
the normal. The maximum for the state was 80, which has not been exceeded, 
except last November, for ten years. The minimum for the month was 1 above 
zero. The minimum for past Novembers has had an extremely wide range, 
varying from 18.6 above zero in 1885 to 31.5 below in 1887. 

Precipitation.—A_ considerable portion of the state throughout the central | 
part had no precipitation, or next to none; the borders of the state gen- | 
erally from 0.3 to 0.6; a small area in the southeastern corner from 1 to 2. 
The mean for the southeastern section is 0.4, which is less than for any pre- | 
vious November, except in 1888 and 1884. The rainy days averaged two, 
which is slightly leas than in previous Novembers.— Prof. Goodwin D. Swezey, 
Crete, director; @. A. Loveland, Corporal, Signal Corps, assistant. 


The temperatures were unseasonably high in the early days of the month, 
and unusually low from the 21st tothe 23d. The average temperature of the 
month at twenty-seven stations with back records exceeding ten years shows 
an excess of 1.8. The excessive precipitation was due chiefly to the great 
rainfall which attended the storm of the 256-27th. The excess was greatest in 
eastern Massachusetts and averaged 2.17 for the whole district. The precipi- 
tation has greatly exceeded the average for four consecutive months. e 
excess in August was 1.25, in September 4.55, in October 1.77, and in No- 
vember 2.17, giving a total excess of 9.74. 

Summary. 

Temperature.—Monthly mean, 39.5 (98 stations); highest monthly mean, 
47.4, at Nantucket; lowest monthly mean, 29.4, at Mayfield; maximum, 
80, at Olneyville, lst; minimum, —9, at Berlin Mills, 23d; range for New 
England, 89; greatest local monthly range, 86, at. West Milan; least local 
monthly range, 38, at Nantucket; greatest daily range, 50, at Berlin Mills, 


19th; least daily range, 0, at Rowe, 8th, 15th, 25th, Woonsocket, 26th. 


Precipitation.—Average for New England, 6.32 (123 stations); greatest, 
11.47, at Long Plain; least, 3.28, at Cornwall. 

Wind.—Prevailing direction, southwest (17 stations).—Prof. William H. 
Niles, Boston, Mass., president; Prof. Winslow Upton, Providence, R. L., 
secretary; Park Morrill, Sergeant, Signal Corps, assistant. 


NEW JERSEY. 
Summary. 

Temperature.—The mean temperature for November, 45.8, is 3.7 above the 
average determined from past records of fifty stations. The warmest days 
during the month were the Ist, 2d, 8d, 4th, and 6th, and the coldest the 21st, 
22d, and 23d. The lowest temperature recorded in the northern portion of 
the state was 8, in the central 7, and in the southern 27. Highest monthly 
mean, 49.2, at Bridgeton; lowest monthly mean, 40.8, at Hanover; maximum, 
77, at Gillette, Tenafly, and Imlaystown, 2d and 6th; minimum, 8, at Hanover, 
23d; range for state, 69; greatest local monthly range, 67, at Tenafi ; least local 
monthly range, 43, at Atlantic City; greatest daily range, 38, at Tenafly, 13th; 
least daily range, 1, at Newark, 25th. 

Precipitation. —The average for the state, 3.97, is .55 above the average 
determined from past records of forty-eight stations; greatest, 5.41, at Tren- 
ton; least, 2.66, at Paterson. Average number of days on which precipitation 
equaled .01 inch, or more, 10.5. Average number of days on which cloudiness 
was 8, or more, on a scale of ten, 13. 

Wind.—Prevailing direction, northwest.—Prof. George H. Cook, New 
Brunswick, director; FE. W. McGann, Sergeant, Signal Corps, assistant. 


NEW YORK. 
Summary. 


Temperature. — The highest temperature for the month was 75, at Mid- 
dleburgh, 2d, and the lowest, —5, at Johnstown, 23d. The mean tempera- 
ture for the entire state was 38.9; the 2d being the warmest day and the 22d 
the coldest. The mean was above the normal at all stations excepting Johns- 
town and Canton, where it was about normal. 

Precipitation.—The average for the state was 3.86; all stations reporting 
an excess of rainfall excepting Ardenia, Cooperstown, Erie (Pa.), Friend- 
ship, Humphrey, Johnstown, and North Hammond. The greatest excess re- 
ported was 4.36, at Potsdam. The greatest daily rainfall was 2.70, on the 
10th, at White Plains. The average number of days on which .01 or more of 
rain or melted snow fell was 13. Thunder-storms were reported on the 8th 
and 10th. Hail fell on the 3d, 17th, 26th, and 27th. Snow and frosts were 
of frequent occurrence. 

Wind.—Prevailing direction, south.—Prof. 2. A. Fuertes, Ithaca, direc- 
tor; I. W. Brewer, Private, Signal Corps, assistant. 


NEVADA. 
Summary. 

Temperature.—The temperature was generally stationary and high. The 
highest reported, 85, occurred at Rioville, Lincoln Co., 3d, and the lowest, 
0.1, at Elko, 30th. The average in the western part of the state was 38; the 
highest, 72.5, at Carson City, 2d, and the lowest, 12, at Carson City, 29th. 
The average in the central part was 39; the highest, 64, at Austin, lst, and 
the lowest, 11, at Austin, 30th. The mean in the east central part was 36; 
the highest, 60, at Ely, 5th, and the lowest, 7, at Ely on the same day. The 
average in the northeastern part was 40.9; the maximum, 80, at Elko, 7th, 
and the lowest, 0.1, at Elko, 30th. A cold wave crossed the eastern part of 
the state about the 5th, and was felt very perceptibly at Ely and Tuscarora. 
A general cold spell prevailed from the 27th to the 30th. 

vecipitation.—The precipitation generally was above the average. The 
snow was so mixed with rain that it was impossible to measure it separately, 
though it has covered the high mountains since the 3d. At that time the 
depth in Bullion, Elko Co., was two feet, the fall in Virginia City was heavy, 


the hills around Hawthorne were capped, and the depth in the high mountains 
was so great that it will last all winter. The precipitation at Wellington was 
5 on the 4th, and on the 17th 6.5. At Crane’s ranch, in Elko Co., it fell to a 
depth of 6. Although several reports have not been received it would seem 
safe to say that the pg would average an inch south of the Central 

is amount coming before the ground was frozen will 


Pacific railroad. T 
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periods about the 3d, 16th, 20th to 23d, and 26th. 


H. Thompson, Private, Signal Corps, assistant. 
NORTH CAROLINA. 
Summary. 


son City, director ; 


Temperature.—Monthly mean, 51.6; highest monthly mean, 61.4, at New | . 
Temperature.—Monthly mean, 52.7; highest monthly mean, 62.2, at Tim- 


Berne; lowest monthly mean, 42, at Marion, Va.; maximum, 90, at New Berne, 
10th; minimum, 20, at Marion, Va., 12th; range for state, 70; mean monthly 
range, 47.8; greatest monthly range, 59, at New Berne; least monthly range, 
85.1, at Petersburgh, Va.; mean daily range, 15.1; greatest daily range, 19.2, 
at Mount Pleasant; least daily range, 8.5, at Hatteras. 

Precipitation.—Average for the state, 3.29; greatest monthly rainfall, 6.30, 
at Southport; least, 1.08, at Marion, Va. 

Wind.—Prevailing direction, northeast.— Dr. Herbert B. Battle, Raleigh, 
director; H. McP. Baldwin, Sergeant, Signal Corps, assistant. 

OHIO. 
Summary. 

Temperature.--The mean temperature of the northern section was 41.9; of 
the middle section, 42.4; of the southern section, 44.8, and of the state, 42.9. 
These means are 2.2, 2.5, 1.9, and 2.2, above the seven year means of the sec- 
tions and state, respectively. ‘The maximum temperature recorded during the 
month was 80.5, at Portsmouth, on the 5th. This is the highest maximum on 
record for November since the opening of the bureau. The minimum tem- 
perature was 17.3, at Penge, on the 21st. This is the highest monthly 
minimum on record for November. The mean relative humidity, 81.3 per 
cent., was 3.1 per cent. above the average. 

Precipitation.—General rains occurred in all sections on the 2d, 3d, 6th to 
10th, 15th, 16th, 18th, 19th, 27th; in the northern onthe 28th, 29th, and 
80th, and in the middle section on the 28th. Local rains occurred in all sec- 
tions on the 11th, and in the middle and southern sections on the 30th. Snow 
was reported from the northern section from the 15th to 18th, 25th to 20th; from 
the middle section on the 10th, 16th, 18th, 25th to 30th, and from the southern 
section on the 16th, 17th, 26th, 27th, and 29th. The mean rainfall for the 
northern section was 3.56; for the middle section, 4.53; for the southern sec- 
tion, 4.36; and for the state, 4.25. These means are 1.01, 1.39, 1.29, and 
1.23 above the seven year average for the sections and the state. The great- 
est monthly rainfall was 5.75, at North Lewisburgh, and the least 1.99 at Spring- 
borough. The prevailing direction of wind was south.— Prof. B. F. Thomas, 
Columbus, director; Lieut. Charles E. Kilbourne, secretary; C. M. Strong, 
Private, Signal Corps, assistant. 

OREGON. 
Summary. 


Temperature.—Monthly mean, 44, which is 10 lower than the October 
mean; mean maximum, 60.1; mean minimum, 27.2; highest mean, 49.6, at 
Bandon; lowest mean, 35.6, at Fort Klamath; maximum, 72, at Ashland, Sth; 
minimum, 12, at Fort Klamath, 27th; range for the state, 60, which is 10.5 
less than for October; greatest local range, 48, at Ashland; least local range, 
19.3, at Fort Canby, Wash.; greatest local daily range, 40, at Ashland, 8th; 
and least, 0, at Albany, 27th. Maximum temperature occurred on Ist and 
2d in the northwest and along the coast, and on 7th and 11th in other parts 
of the state. Minimum occurred in northern section on 14th and 15th, and 
in the central and southern on or about the 28th. The monthly mean is slightly 
above the normal. 

Precipitation.—Monthly average, 4.31, which is .63 below the normal and 
-81 above the average for October. Greatest, 10.45, at Astoria; least, .87, at 
Walla Walla, Wash. The precipitation was generally well distributed over the 
state, and had a very marked effect upon vegetation. 

Winds.—Prevailing direction, southerly. — Wm. Bell, Sergeant, Signal 
Corps, Roseburgh. 

PENNSYLVANIA. 
Summary. 

Temperature.—The mean was 42.0, which is about normal. The average 
daily range was 16.9. The mean of the daily maximum was 50.6; minimum, 
33.7. The following stations reported the highest average temperatures for 
the month: Shamokin, 47.9; Catawissa, 46.3; Pottstown, 46.0, and Philadel- 
ae 45.8. The lowest averages were Greenville, 35.3; Eagles Mere, 37.0; 

fellsborough, 37.2; Philipsburgh, 37.5, and Dyberry, 37.6. The highest 
temperatures recorded during the month were Meadville, 79; Philipsburgh, 
Catawissa, Carlisle, and Indiana, 77. These occurred on the Ist. The lowest 
were Eagles Mere, 4.0; Wellsborough, 6.0; Dyberry, 8.0; Honesdale, 9.0; 
Wysox, 10.0; Philipsburgh, 10.0; Smethport, 10.0, and Coudersport, 10.0. 
These were noted on the 23d. 

Precipitation.—An average of 3.37, was quite evenly distributed throughout 
the state. The greatest amount in any one day fell on the 15th, on which 
date several stations had over 1. There were ten days on which general rains 
did not occur. Several light snowfa!ls were reported. The largest total snow- 
falls for the month were Eagles Mere, 10.50; Wellsborough, 6.55; Rimers- 
burgh, 4.25; Grampian Hills, 4.00; Carlisle, 3.00; Uniontown, 3.25; Hunting- 
don, 3.35; Scranton, 3.00; New Bloomfield, 3.00; Girardville and Dyberry, 
3.00. Very little snow remained on the ground at the end of the andr 

Wind.—Prevailing direction, west.—Under direction of the Franklin 


— 
greatly benefit the farmers. Storms were general in the state and embraced Pages a Philadelphia; T. F. Townsend, Sergeant, Signal Corps, assistant, 
in charge. 
Wind.—Prevailing, direction northwest.—Prof. Charles W. Friend, Car- | 
4 The mean temperature was four-tenths above that for November, 1887. 
| The highest temperatures generally occurred on the 8th, and the lowest on 
| 


SOUTH CAROLINA. 


the 26th and 27th. 
Summary. 


monsville; lowest monthly mean, 40.3, at Cedar Springs; maximum, 81.6, at 
Columbia State Experimental Station; minimum, 22, at Cedar Springs; range 
for the state, 59.6; greatest local monthly range, 28.2, at Cedar Springs; least 
local monthly range, 10.6, at Clinton. 

Precipitation.—Average for the state, 2.77; greatest, 7.54, at Charleston; 
least, 1.15, at Cheraw; average number of rainy days, 7.6, as compared with 


| 4.3 for November, 1887. The cold wave warning received at Columbia on 


the 10th, and distributed, was timely; the warning was fully justified and re- 
ceived favorable comment.—Hon. A. P. Butler, Columbia, director; H. C. 
Seymour, Private, Signal Corps, assistant. 


TENNESSEE. 


|. The features for November were the large percentage of cloudiness and a 


| higher degree of temperature than usual for the month. 


Summary. 


Temperature.—The mean was 49.1, about 2 above the November mean of 
the six years past, and the highest during that period since 1883. The high- 
| est local mean was 52.2, at Austin, and the lowest, 46.7, at Lawrenceburgh. 
The maximum temperature observed was 86, 2d, at Waynesborough, and was 
| 2 higher than the maximum observed in October, and was the highest Novem- 
| ber maximum by 4 during the six years past. The minimum temperature ob- 
| served was 19, 27th, at Hohenwald, and, 28th, at Lawrenceburgh; this was the 
highest November minimum during the period above mentioned. The maxi- 
mum of temperature was generally recorded in the eastern division on the 
| 7th; in the middle division on the Ist, 2d, 7th, and in the western division on 
|the Ist. The minimum of temperature was generally recorded on the 27th. 
The ranges of temperature were less than usual for November. There were 
two cold-wave warnings, the 9th and 16th, both of which were verified, and 
—— of great benefit. At Clarksville, in the first instance, the temperature 
ell from 64 to 38, and in the second it fell from 56 to 32. Other stations re- 
port similar results. 

Precipitation.—The mean was 4.38, the greatest November mean for the 
past six years, except in 1886, when it measured 2 more. The greater part 
of this fell during the first decade, and the remainder during the second. 
From the 6th to the 9th the rainfall was very heavy in the middle and western 
divisions, and from the 14th to the 20th the rains, though light, were almost 
continual throughout the state. The greatest monthly rainfall was 6.53, at 
Memphis, and the least was 2.35, at Greeneville. The greatest local daily rain- 
fall was 2.74, at Chattanooga; 8th. The next greatest was 2.20, at Savannah, 
6th, and 2.00 on the same day at McKenzie. The heaviest rains fell on the 
| 6th and 8th, from 1 to 2 being reported at most of the stations on those two 
|days. The day of the greatest rainfall was the 8th, when the fall averaged 
| considerably more than an inch for the entire state. The rain of the 6th, 
| which was confined to the middle and western divisions, averaged also more 
| than 1 inch for the territory on which it fell. The other days of heavy rain- 
| fall were the 9th, 14th, 15th, and 19th. Of the amount which fell during the 
'month the eastern division received an average of nearly 3.75; the middle 
| division nearly 4.50, and the western division a little more than 5. There 
| were fourteen days on which no measurable rainfall was reported. Fogs were 
| variously reported on about fourteen days; dews on three days, and frosts on 
| thirteen days, those of the 4th, 11th to 13th, 28d to 27th inclusive, being re- 
| ported as killing frosts. A light fall of snow was reported in the northeastern 
| portion of the state on the 27th and 29th, not sufficient to measure. Sleet 
was reported at only one station on the 29th. 

Wind.—prevailing directions, north and northeast, the former prevailing in 
the middle division, and the latter in the eastern and western divisions. —J. D. 
Plunket, M. D., Nashville, director; H. C. Bate, Signal Corps, assistant. 


TEXAS. 


The meteorological features of the month were the prolonged norther, or 
succession of northers, which commenced on the 8th and continued to the 
| end of the month, and the excessive precipitation. Except during the first 
eight days the weather was not generally favorable to the maturing and 
gathering of cotton; small grain, however, appears to have done well. 

Summary. 

Temperature.—Average for the state, 54.2; mean maximum, 64; mean mini- 
mum, 47.5; maximum, 90.2, at Rio Grande City, 2d; minimum, 25, at El 
Paso, 10th; range, 65.2; greatest local monthly range, 62, at Fort Elliott; 
least local monthly range, 89.2, at Galveston; average range for the state, 51.3. 
The average number of days on which the temperature rose above 80 was five, 
and the average number on which it fell below 40 was eight. 

Precipitation.—Average for the state, 4.61; this average was somewhat in 
excess of the normal for the month. The greatest amount at any station in 
any consecutive 24 hours was 3.82, at Corpus Christi, 7th; greatest monthly 
precipitation, 8.64, at Corpus Christi; least, 1.32, at El Paso.—S. O. Young, 
M. D., Galveston, director; Allen Buell, Sergeant, Signal Corps, assistant. 
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Meteorological record of voluntary observers and Army pat surgeons, ‘No. | 
vember, 1888. 


The maximum and minimum temperatures at stations marked thus (*) are trom read 
ings of other than standard instruments. 


Temperature. 
(Fahrenheit.) 
Mtations. 
Alabama. ° 
Kermuda 78 77 
Carroliton 7 yo 
Citronelle eee yo 1 
Beawardeville ...... 76 33 55-5 
78 28 533 
Greensborough .... 79 30 57-0 
Livingston 29 
Mt. Vernon B’ks... % 29 
Mount Willing 55-7 
Motes.... sooel 22 52-8 
New Market ...... 75 3! go. 8 
Talladega eee 76 
Tuscaloosa ....... 79 25 5-6 
Tus amb in 75 
Union Springs jo 4-0 
Uniontown ....... 29 
Valley Head 77 20 50.5 
Arteona, 
Antelope Valley 
ccc 
Fort Huac huca 78 330 
Fort McDowell 3s. | 
Port Mojave ...... 40 57-2 
Holbrook *........ on 18 45-2 
Whipple Barracks. 64 43-8 
Winslow (1)....... OB? 18? 43-77? 1-69 
Winslow (2) 7? 9? | 35-0? o 32? 
William ... 64 20 
Arkansas. 
Alemander 27 46-6 
Bo yo 49-1 
Dalias 29 | 50-4 
Fo rest City 76 | 55-8 
Hot Springs ... «+++ BP 
Lead Hill......... 87 25 45-2 
7 3° | 52-3 
72 30 45-5 
Prescott coves 75 
Stuttgart .......... 78 25 | 40-5 
Texarkana ........ 85 32 | 535 
Washington ...... 83 32 51-4 


Columtna. 
New Westminster. 


California. 
Aicatras Island 


Ange!’ .eland...... 
me nicia 72 55- 
rt Bidweii. 30-4 
Fort Gaston ....... & 24 47-9 
Fort Mason ........' 7° 48 55-4 
Gheorgetown....... 72 51-5 
Hanford 74 3° | 53-6 
Hydeeviliet... 70 BO 
Lewis Creek*?.... 76 40 58.0 
«++ 78 53-1 
Oakland 73 4! 55-7 
Oroville 70 36-4 
Presidio of San 7 39 CSS 3 
Riverside *........ 79 30 59-9 
Sacramento ....... an 44.8 
77 52.4 
Santa Bartara...... 79 45 
Santa Maria. ..... So 
Susanville f....... 60 20 40.8 
Canyon City. ..... 74 8 yw 2 
19-5 
Delta 009 59 14 33-4 
Dolly Varden Mine 
Fort Lewis ....... ss 5 33-4 
Georgetown. 3-7 
Glenwood Springs . 68 16 | 33 
Idaho Springs) ....| 66 5 | 
Monte Viata...... ss 5 30.2 
Ouray s2 12 3-4 
| 32-8 


? | Precip’n. 


EG 


Temperature. 
Venseunest. 


Stations. 


Colarado—Cont’d. | ° 
Ranch near 52 


Rocky Ford? ...... 74 
71 
Connecticut. 
Birmingham .......\..... lee 
69 
Colchester ......... | 
Hartford (1)... .... 61 
Manetield .......... 
Middletown ...... . 
New Hartford® ..... 64 
| 6 
Thompson......... 
Uncasville 
Vernon Centre .....)..... 
Voluntown! ....... 67 
Wallingford ....... 72 
Waterbury 
W. Simagbury......./...- 
Brookings ......... 
Davenport ......... 
Fort A. Lincoln....| 
Fort Meade ........ 55 
Fort Pembina...... | 53 
Fort Randall....... 72 
Fort Sisseton ...... 60 
Fort Sully .........| 67 
Fort Totten ......./ so 
Fort Yates .... .... 59 
Gallatin ®.... | 54 
Garden City........ 55 
Grand View?....... 
| New England City i 65 
Parkston*t........ 8 
Spring Lake *t..... | 60 
Woonsocket ....... | 64 
Delaware. 
Kirkwood*t .......)...+. 
72 
72 


District of Columbia. 

Distribut’g Res.* ft.) 73 
Kendal! Green*t 72 
Receiving 74 
Wash. Aqueduct *1) 76 

Florida. 

Altamonte Springs.| 87 
Alva* 
Archer 
Fort Meade*t..... 87 
Homeland f........ 86 
Kissimmee City * .| 87 
Manatee . 

Matanzas........... 85 
Merritt's Island 
St. Francis B’k’s... 84 


Tallahassee........ 82 
Geor 
Andersonville ..... 97 
Duck. ose] 73 
Forsyth *.. 82 
Hephzibah .........| 76 
Marietta ........00 77 
Milledgeville ...... 
Quitman .........+. 
Idaho. 
Boisé Barracks ....| 61 
Fort Sherman. .... 
Lewiston .......... ar 
75 
77 
-| 78 
73 
ins 82 
Brush Hill......... 80 
Cedarville ......... 69 
Centralia .... 76 
Charleston *....... 
Collinsville ........ 
79 
2 
78 
Gibson City........ 73 
Greenville ......... 78 


| Griggsville ........! 75 


NO 
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Meteorological record of voluntary observers, c.—Continued. 


Temperature. 
( Fahrenheit. ) 


p’n. 


Stations. 


Minois—Cont’d. | ° 
Hennepin .........+ 81 
Irishtown.......... so 
| Jacksonville .... .. 76 


| Jordan’s Grove .... 
I 


Kampville ........ 
Lake Forest .. 

76 
68 
Marengo. . 

Masc outah . 

Mattoon?.......... 77 
McLeansborough .. 79 
Mount Morris .....| 75 


New Athens ....... 7° 
7! 
Old DuQuoin ...... 78 
--| 78 
Oneida ........ 
78 
74 
7° 
Palestine .......... | 76 
78 
++| 74 
Richview ..... 
67 
73 
Sandwich®f....... 77 
ee 
Sycamore?t......... | 
73 
Watecka evcese 
Wheaton...... 72 
hite Hall...... ++| 76 
Willow Hill 


Windsor...........| 77 
Winchester ...... .| 82 


| Winnet BO 72 


Angola ....... coool 
| Blue Lick .........| 75 
| Butlerville*...... | 74 
Cannelton..... OF 
Columbia City ..... | 75 
Columbus.......... | 72 
Connersville ..... | 72 
Crawfordaville..... 
De Gonia Springs .. 


Franklin........... 73 
Huntingburgh ..... 
. 
Laconiat 
La Fayette 73 
Lagrange 73 
Logansport?t .. .... 80 
79 
75 
on 7° 
Mount Vernon..... 72 
Princeton ..... .... 75 
Richmond .......... | 7° 
Rockville.......... 72 
salesville 

Se *"ymour..... 
Spic eland . 

Worthin 

Indian 

Fort Gibson ....... 83 
Fort Reno.... .. 85 
Fort Supply ....... 81 
Amana...... 
Cedar 
Clarinda 


| Cromwell*... 


Farmland .........! 74 


Des Moines .... 


Fayette ............ 
Fort Madisont..... 
Glenwood (1) ...... 
Glenwood(2) ...... 
Grinnell) 7° 
Hampton ..........| 72 
Humboldt ......... 
Independence *f.../ 
lowa City®......... | 
Maquoketa*t...... | 72 
Manson ®f.......... | 74 


Monticello 7° 
Mount Pleasant*... 73 


Preci 
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fowa—Continued. 
Mount Vernon ft... 
Muscatinet........ 


Osceolat..... 
Oskaloosa (1)*t.... 
Oskaloosa (2)*..... 
Sac City ft 
Smithiand . 
Vintont.. 
Washington . 
‘ansas. 
= 
Augusta ........... 
Belleville .... ..... 
Bendena® .......... 
Bucklin ...... .. ove 
Buffalo Park ....... 


Brookville......... 
Bunker Hill ....... 


Carneiro ....... cece 
Cawker City ....... 
Colby ......+. 
Collyer 
Concordia.......... 


Concordia (near)... 
Cunningham *. .... 

ITANCE,... 
Ellis ...... 
Elk Falls ......... 
Ellsworth ......... 
Englewood ........ 
Fort Hays ......... 
Fort Leavenworth . 
Fort Riley .. ...... 
Gibson ...... 
Globe 


| Gorham........ 


Grainfield.......... 
Gove City .......... 
Havensville........ 
Hays City......... 
Kanopolis ......... 
La Harpe * tid ee 
Lawrence 


McAllaster......... 
Montero ......... ee 
Monument ......... 


Sedan*t.... 
Seneca .... 

Tribune.. 
Victoria 


Wa Keeney ........ 


Walker ............ 


Washburn College . 

Waterville ......... 
Wellington ........ 


Ashland t ..........| 
Bowling Green. ... 
Carlisle f..... 
Falmouth ........ 


Frankfort .........| 79 


Madisonville f..... 
Millersburgh f.... 
Owenton(r)........ 
Owenton(2)...... 
Queensborough d. 


South Fork*....... 7 


Whitesburgh ...... 
Louisi 


Baton Rouge....... 
Cheneyville........ 
Clinton ....... 


Donaldaville....... 
Farmersville ...... | 
Franklinton ....... 
Grand Cane ........ 
Grand Coteau ...... 
Hahnville*......... 
Houma .........++. 
Lake Charles ...... 
Lake Providence . 

Liberty Hill. 


yr 


BACs 
82 


BSB: 


ee 


woos 


. 


no 


oO 


& 
P | = | = 
« - 
| 24 ooo} 8 
Ins. | 20 5 16 
26.0 40 24 4 16 
0. 30 | 4? 8 10 
: 1-55 | 
0. 0 21 
= | 22 6 18 
479 | 2 
4-74 24 
8. or | 22 
5-19 16 3 0.00 
, 5-31 | 29 7 28 | 44-2 | 2-00 
; 4-94 TO O25 
6. 16 a5 86 | 17 O10 
4°44 I 85 | 20 T. 
6-02 26 82 20 O00 
5.60 | 76 | 14 | 36.1 | 
aces |} 16 72 | 35-1 | 0-70 
8.12 24 
4-34 | 26 
8. 39 | 24 
é 4-42 3 
5-86 | 
4-27 | 8 
| 25 
| 
0. 06 435 
|} 
; 0- 16 | 26 
22 
0.11 19 
0. 27 20 2 
0. 08 | 2 
27 
0. Og | 22 
17 75 | 9 
0. 10 80 | 16 
05 78 18 O00 
3 0- 10 | | 79 | 23 | 39-6 | 1-69 
0. 05 79 21 39-2 | 
bos | 37-5 | 1-65 
Manhattan *........| 80 15 | 39-4 0.90 
cece 72 | Th 
73 | 12 | 
2. 50 174 | 14 
Morse *f...........| 80 | 22 39-0 | 2.30 
24 | 47-0 2-44 Ogallah 78 OD 
| 2 42-7 | 1-17 
65 72 28 | 43-7 
$2 25 | 42:2 7-18 78 | 26 | 
69 40 55-5 | 12 | 35:8 
Wa *t.......| 80 | 21 | 40-0 
9 | BB 
81 12 2-91 
75 16 
75 22 | 40-6/ 1. 
70 T. 
80 20 
Yates Centre.......| 79 17 | 39-4 | 2-43 
Kentucky. | 
77 | IQ 
78 22 | 50-6 5-17 
: 72 18 40-6 | 4-45 
30 | 43-3 | 
23 45-7 | 
74 | 47-1 | 2.21 
| 49-€ | 3°70 
15 77. | 27 | 
21 37 12 71 22 | 45-8 |. +++. 
Ir | 27 | 4Q-2 
4 75 6.40 16 5 | 23 46.6 |..... 
1 2-45 | o 7 
19 2-61) 74 | 13 | 85 | 
13 2-52 9 82 | 
’ 20 3-40 10 81 
18 2. 96 | | 
8 4 Crowley ...........| 82 | 
= 22 &2 83 
7 22 ; | 3% 83 | 
22 26 4 6 79 | 
16 o7 | 
20 10 84 
8 20 } 84 | 
28 12 | 36-0 | 0-04 88 | 
23 59 12 | 36-9 2-77 85 | 
15 30 20 | 3-8 ' 293 87 | 
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Meteorological record of voluntary observers, bi—~Ochtinn’ 


| Temperature. 
(Fahrenheit.) 


| 


| 


Stations. 
| ° 
Luling tb ........ 3 
Mandeville ... -| 84 
any 

Maurepas.......... 
Melville( West) . 

Monroe .........+.- | 81 
Mount Airy........; go 
New Iberia.. sock 
Plaquemine........| 85 
Point Pleasant..... | 79 


Rayville 


Saint Martinville ..! Sr 


Shell Beach........ | 83 
Vidalia ..... | $2 
Maine. 
Bar Harbor ...... 60 
Belfast...... 
Calais........ | 64 
Cornish .......+.+ 7O 
Fort Preble ........ 


Lewiston.... 69 
Mayfield ..... 58 
Orono..... ececccece | 6 

Petit Manan . el 3 


Barren Creek gs.) 


} 


Cumberland .......) 


Faliston ......... 70 


Fort 72 


Gaithersburg 


Galenat.......... 


Gambrili’s .........| 72 
Great Falls *t 


McDono, 

Mt. St. Mary *s Col... 71 

Woodstock f...... «| 72 
Massac. 

Amherst (1) .......| 71 

Amherst (2) ....... 70 


Beverly Farms ....| 64 
Biue Hill Obs’y (1).| 69 
Blue Hill Obs*y(2).| 71 
Blue Hill Obs’y(3).| 72 
Cambridge (1) ..... 68 
Cambridge (2) ..... 68 
Chestnut Hill....../ 72 
Clinton ........ 
Cotuit .......-. 
Deerfield(1).....-.| 
Deerfield (2)....... 
Fall River (1). 


Fall River(2)..... 
Framingham ...... 
Fiskdale ........... 
Fitchburg(1)...... 


Fitchburg (2)...... 
Fort Warren ¢...../ 
Gilbertville ... | 
Groton(1). 
Groton(2)...... 

Holyoke ........... 

Lawrence .......... 
Leicester ......... 
Leominster......../- 
Long Plain......... 


Middleborough .. 

| 


| 


Mount Nonotuck ..|..... 


Mystic Lake ....... 
Mystic Station.....|....- 


New Bedford (1)...| 62 
New Bedford (2).. q 64 
Newburyport (1). 
Newburyport (3) os 
Northampton . 
Plymout 
Princeton . 


Royalston 2. 
Salem (1) .......... 


Salem (2)........++. 


Somerset t....... ee 


South Hingham....|..... 


Springfield......... | 71 

aunton (1)........ | 70 
Taunton (2)........| 
Taunton (3).......-| 


Warwick.... 
Wellesley. 
Westborough .. 


| Precip’n. 
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| Temperature. 
| 


Stations. 


husetis._Con ° 


Winchester ......../..... 


Worcester .........| 72 
Michigan. 


Adamsville 


Adrian ...... 76 
Albion 73 


Allegan 


Alma....... 72 
Atlantic..... 54 
Bear Lake . €6 
Bell Branch... 72 
Benton Harbor t e+e) 64 
Benzonia....... 65 
Berlin..... 73 


Berrien 8 pring. 


Big Rapids.........| 68 
Birmingham.......| 72 


Bronson ........+++| 72 
72 
Calumet ........ 54 
Cassopolis . 73 
Chase 66 
Chelsea 

Clinton ee 

Colon ....... 
Columbia..... 
Concord 72 
Corunna .... 73 
Courtland...... 


Fitchburgh 


62 
‘ort Br 
Fort Mackie. 
Fremont . | 
Gaylord... | 
Grand Rapids. 
Gra 


. 72 
Harrisville ........| 64 

68 
Hastings ........++| 70 


yes 
Hi hland Station.. | 68 
Hillman... 60 


Hudson 


71 


Lathrop ....... 54 


65 


Mon 


| 7o 
Petersburgh. oe 
Pulaski 73 
Romeo ...... 66 
Saint Johns .. .....| 71 
Sand Beach ........| 66 


Stockbridge........'. 


Thornville * ....... 32 
Traverse City......| 67 | 37: 
Vienna......... 


Washington. ......| 73 


West Branch ......| 6 
Williamston....... 6 
Ypsilanti (2)..... 72 
Minnesota. | 
Alexandria ...... 
Farmington........ 72 
Fergus 
Fort Ripley........ ses 
Fort Snelling ...... | 67 
Grand Meadow..... | 70 
L. Winnibigoshish.| 55 
Leech Lake...... 53 
Le Sueur t ......... | 70 
Mankato. «| 70 
Medford ........ 70 


Minneapolis t......| 65 
Morris ...... $7 
Northfield ....... ++| 70 


| Pine River..... avce 


Poke Falls. 
Red Wing....... 


Redwood Falls....).....'... 


Rochester ...... 60 
Rolling Green .....! 65 


Gn 


ow 
PE 


we AOPs OW 
$33! 
ww oe ow Anuw 


ee: 
nwo 


33 


45 


57 | 
0 | 


24 | 


> 
= 


| Shelbina . 


25 | 


02 Fort Keogh .......| 
57 | Fort 


Ashland. 


14 | David City ........./ 


| 


Meteorological : record of voluntary observers, &e. —Continued. 


Temperature. 
( Fahrenheit. 4 


Stations. 


Minnesota--Cont’d,| ° 
' Saint Cloud ........ 59 


Biloxi ees! 79 
Canton .... 70 

LOgtowWN 

Palo Alto ..........| 80 

Pearlington ....... 80 
Starkville.......... 77 
Water Valley 
| Yasoo City | 

Missouri. 

| Arlington ........ 
Carthage 
Excelsior Springs*t| 82 
| Payette ....cccccces 80 

Fox Creek .......+.| 82 

Frankford *f....... 78 


Glasgow 79 
Grand Passe 


Harrivonville...... | 78 


2.00006 
Tronton 74 


Lakenan *f........| 78 
Lamonte...........| 85 


LANGdON 
Maryville .......... looses 

79 

New Frankfortt....) 65 

Oak Ridge ....... 

| Oakwooc 

| Oregon ...... 78 
SI 


Princeton ........ 78 
| Saint Charles (1)...|.... 
Saint Charles it | | 80 
Savannah .... 

, Sedalia .... 


Steelville . 82 
Wither’s Mill......'. 

Montana. | 
Fort | 
Fort Custer... 


Fort Missoula .....! 
Fort Shaw 
| Sheldont ........ 


3: 


|" 
reighton . | 
| Culbertson = 


33 Fa 


Fairbury .. 


Falls 
Fort Niobrara. ..../ 
Fort 
Fort 
Fremont ft. 

| Genoa .... 74 


Hay Springs . 7O 
Kimball ...... ...++| 71 
Lincoln ....... 75 
Marquette *f...... | 73 
| Minden .........e+- | 68 


Nebraska C 76 
North Loup........ 72 
Palmer | 70 
| Ravenna ......... ool 


Red 


Sargent 72 


| Syracuset......-.-+| 74 
| Weeping Water... 75 
| West Hill.. eve 

| West Point . 


Austin | 64 


Battle Mountain ...|........ 


Reno State Univ’s 'y| 69 


Tuscarora ........-| 60 
Wellington .. bese ce 60 


0. 35 ose 
0-21 | Brown 
| o tg | Burmer’s 
o- 20 | Crane’s Ranch 
o-10 | Dayton........ 
0-29 | El Dorado ......... | 80 
0097 | | 73 
| BLY 60 
0.14} Eureka 62 
o.20 | Fort McDermit 65 
0-15 | 65 
| Hot Springs...... 
on | Humboldt 
0-00 | Lewer’s Ranch..... 68 
2.37 | Mill 
56 | Palisade 
0.2 
o. 


SSS 


$8 


te 


G88: 8 


meee: 


Stations. 


Berlin Falls .......| 74. —8 | 32-4. 
Berlin Mills (2)....\..... 


Manchester(1)..... 
Manchester(2)..... 


Pennichuck Sta .. 


Plymouth .........| 


Shaker Village*.... 


Stratford 

Walpole ..........- 66 

West Milan........ 

Wier’s 


Wolfboroug 
New Jersey. 
Beverly 


7 
Billingsport L. H.. 


Bridgeton.......... 
Cape May C. H..... 
Clayton 


7 
Egg Harbor City ...| 
Freehold..........- 
Gillette 
Hanover ........+++| 
Highland Park..... 
Hopewell .........- 


Imlaystown.... 
Jersey City ........ 


Lambertville ...... 
Locktown .... 
Moorestown ....... 


New Brunswick (1 ) 


New Brunswick (2)) 


Nowark 
Ocean City...... eee 


Oceanic 


Paterson...... 


Plainfield .........+/ 
Rancocas ........+- 


Readington* f...... 
Somerville......... 
South Orange ..... 


Tenafly 77 


T om’s River....... 


Coolidge 
Fort Bayard ....... | 95 
Fort Seldon........ | Sr 
Fort Union ..... eos] 6 
Fort Wingate ...... 


Gaflinas Spring. ... 


Las Vegas ......... 68 
New York. 
Angelicat m ....... 
Ardeniat....... 69 
Auburn ........++ 


Barnes Corners .... 
Boyd’s Corners*t.. 


Central Park....... 
Constableville ..... 


C ooperstownt. 


David’s Island ..... 
66 
Factoryvillet......| 


Fort Columbus ...., 
Fort Hamilton.. 


Fort Niagara....... 


Fort Wadsworth .. 
Friendship ........ 


Hess Road St’n*t.. 
Humphrey .......-. 


lliont..... 
Johnstown. 
Lowville tl........ 
7 
Madison Barracks. . 

Middleburgh.......| 
| 
North Hammond 
Palermo *..,.....+. 
° 


Palmyra*t ........ 


Pendleton Centre* t 
Penn Yan ses 


Plattsburgh B’ks . 
Quee - € 
Hose 


South Canisteo*ft . 


t 
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| 
| 2 Temperature. | te 
| j | | } 
| 10 | 4.52 
15 | 2-37 I-79 6.04 
BOD Cot oe! 74 3 4-1 
2090 b. 69 
= | | & | S72 4 
| seven 2.74 2-22 68 5 37-8 | 2.72 
I | 7. | 2-80 2-25 5-54 
18 37-9 | 3-42 2-65 5-37 
18 | 39-6 | 2-12 3-31 5-55 
| 18 | 38-5] 2-86 3-14 5-65 
e@ardiner .......+-.| 6 21 40-7 | 2.65 i: 2.12 
Kent’s Hill........| 68 5 | 35:5 | 1-24 21 4 | 2-66 5 17 | 45:8 | 4-15 
| Be | . 7 271 
| 19 | 39-0} 2-37| K 78 20 | 40.7 | 1-86 27 3.6 babes 
| | 2-51 28 | 44-7 | 2-95 3-19 
| 12 | 39-0) 3-87 
Deer Lake .........| 70 6 | 36.5 | 2-32 2-95 
East Saginaw ......| 78 | 16 | 36-5) 3-13 4-35 4-37 
72 | 16 | 38-8 | 2-07 5-20 5-06 
East Tawas........| 72 | 8 | 40.2 |... 3-22 77 17 | 45-3 | 415 
j I | 44-5 3 5 
© | | 3-3! 19 | 397 | 2 71 13 | 43-6 | 3+33 
22 75 | 17 | 45-3 | 4-04 
i_ | 31-4 | 2.31 2 "48.2 | 
5 | 45-2 | 437 
| 17 40-2 22 45-9 7o 18 45:3 | 4-90 
91 2 69 22 48.1 | 4-60 
6 50 | 34-4 | 26 7; 25 | 48-7 | 4-98 
| 9 | 19 | 401 2 | 72 15 | 45-2 | 2-66 
12 | 1% | 37-9 —6 | 29. 76 16 | 44-5 | 474 
13 |} 18 | 3%3 20. 74 20 | 48-9 
| To 27- 71 15 | 44-6 9 
10 20 | 393 | 3 | 3% 73 15 | 43-8 5 3 
II 5 | 30 | 43-7 : 
4 | 35 7t 25 | 46-6 1 
| 20 74 1S | | 4 | 33 70 BO I 
MIM. JO | 13 | j— | 27- BB || Union 70 | 15 | 43-4 | 7 
| § VIN | New Mexico. | | | 
12 | 14 | 39-0 | 4 | 31-6 | 0-60 | 49-7 
72 8 | 3 38-8 | 0.25 36-6 | 
68 7 | | I4 | 37-0 | 013 71 18 
70 9 | 19 | 40-0 OTS 
05 a3 | 16 | 36.6 | 18 | 37-0 | I-93 
65 2 6 | 34-7) | 4 | 28-7 | 0.10 
5 9 | 367 | 0, 46 
74 7 75 | 16 | 38-8 —3 T. 
7° 3-38 | Olivet..... | 38-5 | IO | 35-4 | 0-20 70 
75 7-03 37°5 | 3 | 
7° 6. 16 4c.8 i | 34-8] T. = 
68 3-92 41-4 15 | 38-6 | 0-19 
cece ‘ 5-92 39-9 : II 
78. | 11.47 = 14 | 37-2 | 10 12 
69 | 1 40-8 | 5-98 02 15 | 36-4 | 0.41 10 | 4 
| 38-3 | 5-08 Q | Ble? Io | 3 
OO | 41-2 | 3.13 7 10 | 31-8 | 0-00 69 
Mansfield..........| 8 | | ln. 18 TZ 63 17 4 
68 | 14 | 42-4 [10-23 | | | 5-69 
| 42.3 | 16 | 1-18 73 38 I. 52 
| 39-4 | 5-25 9 2-42 
4-70 10 | 33-7 | 0-10 72 16 | 9-02 
Oe I 8 3-24 
15 | 43-0 | 7-22 O60 3-93 
16 | 44-0 | 7-24 | 0-82 eee et 
It 41-2 | 6.74 0. 33 29-5 
5+ 40.0 | 3-15 
5-4! 37°9 | 
7-36 1.69 41.0 | 2-90 
66 | 6- 30 0-90 37-6 | 3-45 j 
4-12 36-4 | 7-29 
0.23 
| 4-08 1.20 66 3 | 36-5 | 3-90 
9-25 2.84 I 30.1 | 4-12 
| 70 8 | 37-6 | 3-74 < 
8. 0.37 Savona 72 7 | 38-5 2-35 
én -| 16 68 1-95 Setauket *.........| 67 21 45-8 | 4-53 
31 12 1-66 Waddington 3.8 
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Meterological record of voluntary observers, &c.—Continued. Meteorological record of voluntary observers, &c.—Continued. 
Temperature. Temperature. | Temperature. ‘ Temperature. 4 
( Fahrenheit. ) a ( Fahrenheit. ) é ( Fahrenheit. ) = (Fahrenheit.) 5 
Stations. | Stations. Stations. * Stations. 
New York—Cont'd. ° Ina. Pennaylvania—Con. ° Ins. Texas—Cont’d | Iss. | Wash. Ter—Cont’d. © | ° Ins. 
Wedgewood? ...... 7 1 240) New Bloomfield ... 64 14 | 42-3 2-89 | Tyler .-----+- OS | 4-10 Fort Spokane .....- 55 14 | 36.6 | 
West Point 67 | New Castle .....++. 75 17 | 432 3-99 ACO 21 | §35 | 3-00 | Fort ‘ownsend .... | 25 | 43-0 1-48 
White Plains os 44-8 §-00 | Philipsbargh ...... 4 10 | 37-9 | 3-57 | Vermont. Fort Walla Walla.. 61 | 39-5 | 0-46 
North Carolina. 73 18 | 4-0 3-42) Brattleborough(1). 72 B-7 5-65 Tacom 55 44-3 | 6-34 
Chapel Hill .....«++ 73 | 42-6 3-71) Brattleborough (2)- 74 38-4 | Vancouver B’ks ... 59 23 
Hot Springs 75 25 Reading 74 14 | 43-3 | 4-06) Burlington.....--+- 68 2 | 37-3 3-60 West Virginia. 
Lenotr § Rimersburgh ...... 68 1§ | 400 3-28 Hartmonsville*t.. 65 1s | 
Mount Pleasant.... 76 s.1 Salem Corners?.... 61 19 | 3-80) Chelsea —1 | 33-6) 4-28 | 72 I 42-6 2-97 
Monroe 29 1-70 jo 1 42-0 4.36 — 4 | 33-4) 4-83 | Middlebrook ?..... 69 16 | 38-5 
New Berne.......+- go 31 | 61.4 | 3-60 | Selins Grove....... 73 1 44-7 2-40 | East Berkshire ..... 67 |—3 | 33-3 | &40 | Parkersburgh....-- 7 22 | 44-0 6.27 
75 | | 209 | 75 25 | 47-9 | 1-99 Jacksonville .....-- 72 I 353 6-92 | Tyler Creek ....-- 22 | 47+9 
«649-0 «2-88 | 74 10 | 30-3 | 4-01 Lanenburgh .....--| 38 © | 37-2 | 4-34 | hite Sulph. Sp’gs. 1-54 
W eldom Ro yo 51.2 3-65 Bomernet 72 15 39-0 2-74 Manchester?......- 4 3-0 6-70 Wisconsin. 
Ohw. State College.....-- 72 12 | 41-2 271 | Middlebury OF 64 | 35-8) 3- Cadis 20 | 
71 19 | 4-20 Swarthmore ......- 74 18 | 48-0 4.13 | Saint Johnsbury ?t..| 64 o Deusterd.......--- 69 2 | 
| TROY 7o | 10 | 40 2.55 | 6 | © | 35-4 | 6-20 | Fonddu Lac....... 07 9 35-2 2-63 
Athens eve 75 20 435 | Uniontown... ..... 76 22 | 44-7 | 3-30 | 72 4 | 39-3 543 Fredonia*t f....-. 61 TO | 
Bangorville 70 17 | 5-33 Wellsborough f....| 76 6 | 39-8 3-68 | Virgima. LINCOIN 1-04 
Mallevue 74 a2 | 4t-§ | West Chester.....- 72 16 | 44-2 3-94| Bird's Nest*t......| 78 30 | §0-1 | 3-60 | Madison 67 | | 32°3 1-33 
Celina..... 74 at | | 4:80 |) 62 10 | 30-7 3-27) Christiansburgh ... 6 22 | 43-6 1-48 | Manitowoc ......-- 62 | | 
Clarkaville 72 4 439 442 Rhode Island. Fort Monroe......- 79 30 | §2-3 1-49 | Weston | 
Cleveland ....... 7 44 | 43-2 4°26 61 14 | 43-4 6-76 | Marioné 72 20 | 42-6 | 1-08 | 
College 74 | | Fort Adams, Petersburgh d...... 73 | 49-2 3-5! | Camp Sheridan .... 44 —4 | 26-7 
Collinwood? 23 | | || 57 Spottsville*.......- 75 31 | 51-2 | 3-80 | Camp Pilot Butte... 59 — 3 | 203 
71 a1 | 44-0 | $2 || Lommdale.... Summit*..... 78 22 | | Fort Bridger....... - Q O62 
7o 22 42:7 2-95 Newport 60 18 | Of VO. 465 | Fort D. A. Russell. 6 
4-14 Olneyville Bo 12 | GOO Wytheville .......- 71 45-1 2-20 | Fort Laramie.....- 6B 
74 a1 43-6 359 Pawtucket 8. 56 Washington Territory | | Fort McKinney .... 2 } 6 | 35-3 0.25 
Fostoria 75 23 | 43-3 | 4-32 || Providence (1)....- 68 14 | 439 g-02| Blakeley...-.. 26 44-0 | 533 Fort Washakie .... 62 —6 | 26-3 %75 
Garrettaville . 73 1s | 39-4 | 3-06 Providence (2)....- 72 10 | 42-7 | 8.24 
GTACOY «... Oe eee South Carolina. Reports reeeived too late for publication in the October Weather Review. 
Hiram 18 3-62 Brewer's Mines .... California. ° Ins. _ Louisiana. Ins. 
4.69 Cedar Springs...... fo | 22 3.30 | Anderson go 46 63-0| 0.00 Luling? b.....-.-- 84 | S6 | 65-4 | 5-64 
Jacksonborough Jo | 4-65 CHOTAW So 115 Colegrove tes 0-71 Mexico. 
Jeflerson 75 19 | 40-7 4-66 | 77 | Stet | Fort Bidwell 26 0-22 Leon de Aldamas 80 42 | 64-7 | 1-95 
19 | 435 | 4-26 Columbia Ra jo | Fort Gaston TTT 87 27 56.1 | 0.61 Mazatlan 88 72 «83-1 | 215 
72 19 | || COMWBY 7.50 | Fort MASON... 39-2 | | Central Observ’tory, 72 45 | 59-4 1-37 
Mariette 77 23 44:4 407 Florence 8o 39 «57-1 Nicolaus 44 Missourt. | 
MeConnelaville 76 20 | 43-3 481 Hardeeville ......-+ 2.73 Riverside .......+++ 8 43 .9| Pierce City 84 28 | 55-4 | 4-00 
Napoleon seve, 4 43-0 4-71 Kirkwood ?.....«.. 7o 25 49- 1.50 Hydesville 75 55-7 | 0-74 Nebraska. ) 
New Alexandria... 72 a0 «(42-6 |, Newberry ....+ «+++ 78 29 3-10 Florida. Lincoln ....--- 80 26 | 50-9 | 1-84 
New Atoens OD 20 41.7  % 30 76 2-40 St. Francis Bar ks. 84 71-6 | 4-00 Kimball 79 14 48.2 | 0-50 
New Comerstown.. 72 20 41.2 4-69 Statesburgh ......- 76 32 53-5 1-76 Georgia. New York. | 
North Lewieburgh.| 76 ~ | $75 Timmonevilie ..... 2.48 Athens. 78 40 56-9 | S09 Waddington 39-8 
Oberlin .. a1 41-5 2-55 §2-0 3-31 | Pennsylvania. 
O. & University 72 19 | 42-6 | 4-30 Winnsborough..... 79 2 654-3. Laconiat 76 32 | 2-45 East Brook !..... 68 39 
Ottawa | Yorkville 79 | 2 §3-O 2-27} fowa. Virginia. 
Pomeroy ...«++ 75 | 47-8 342 Tennessee. Humboldt 73 22 43-3 2.02 Petersburgh f 74 35 | 54-2 | 10 
Portemouth 46 339 Andersonville ..... 75 24 (488 .40 | Sac City 72 27. | 1-20 Wisconsin. 
Rugales® t 22 41.8 4-30 7 2 49-7 Wesley 73 22 43-7 0. 87 Oshkosh ......- 25 43-2 1-23 
7 | 4g t AUSTIN... 7 24 | | 3-03] ,, entucky | 
1.99 | 76 | 494 3-96 | 76 2 47-9| 3-3 | 
Upper Sandasky... 72 2a | 43-2 | 4-018 || Florence Station...) 73 28 | 503 441| tMaximum and minimum from observed readings. The letters of the alphabet 
Wapakoneta 75 19 | 42-3 | 2-24 || Fostoria 73 24 | 48-7 4-20| denote number of days missing in record. 
76 20 4.1 40 Greeneville 74 26 7-9 235) 
Bo 19 | 47-8 | 5-03 TEMPERATURE OBSERVATIONS AT PHILADELPHIA. 
West Miltont...... > 24 16.8 9-52? Kingston Springs.. $8 ~ 49.8 +78 Mr. Lorin Blodget, of the Franklin Institute, Philadelphia, kindly furnishes 
we mouth 4.28 Laws onceburgh | 19 | the interesting details concernin the 111 ros of temperature obser- 
Yellow Springs ....| 70 | 30 Lookout Mountain vations for Philadelphia and vicinity published in the Rey 1eW for May, 1888: 
Youngstown .....6+ 7h 20 | 43-2 | 3°39 || MeKenasie.... ....- 8o 28 | 50:6 4-75| 1758-1859 from manuscript in the possession of the American Philosophical Society. 
Oregon. Milam 79 26 | 48-2 4-65| Observer's name not given. See Blodget’s Climatology, pp- 67» 70- 
Albany 60 go | 45-2 | 413 penne severseeee 76 22 | 49-0 | 3-90| _ 1767-1777, from the 4th volume of the Transactions of the American Philosophical 
O4 27 | Parkeville 76 26 | 3-01 | Society, 1839. Observer’s name not given. See Blodget’s Climatology, pp- 67, 70. 
Kast Portland® 57 QO 4-00. Riddleton.........- 75 23 | 49-0 4-36) 1790-1797» yy Charles Pierce, at Morrisville, Bucks Co., 25 miles north of Philadelphia. 
Bola t 30 | 437 4°90 Rogersville .......- 71 2 | 401 | 3-52 1798 -1804, by Dr. John R. Coxe. Manuscript now in possession of Mr. Blodget, as given 
Fort Kiamath 69 | | 1-87 Savannah .... Bo 26 him by Dr. Coxe. 
MoMinnville 60 26 | | 448 || Springdale .... 80 2247-1 | 3-67 1805-1806, by Charles Pierce, Morrisville, Bucks Co., Pa. 
Mount Angel 20 | 441 | 76 2 47-6 | 1807-1826, Young, corner Second and Dock streets, Philadelphia, and first 
Pernaylvania, Watkins 75 26 49-6 | 3-81 y In Darby’s View of the United States. Hours not known, but chiefly mid-day. 
ALLOOTIA 73 20 | 454 2-45 Waynesborough 86 23 5-28 | Means 3° to 5° too high. 
Rethiohem ... «++. 73 14 | 45-0 | 382 Texas. 1827-1828, by Charles Pierce, Morrisville, Bucks Co., Pa. 
Carlisle 19 | | 288 | 35 96-6 | 6.6r| 1829-1835, by Dr. Thomas Hewson. See Blodget’s Climatology; also Transactions of 
Catawiega 77 19 | 45-6 | 3-79 Belton 83 31 .3 | 5-60| the American Philosophical Society for 1839-_ A very valuable series. 
Chambersburgh...., 7° 16 | 81 24 33 3-12| 1839-1840, observations printed in the Franklin Institute Journal, Philadelphia. Ob- 
Coatesville. 76 16 | 3 Cedar Hill So 36 54-6 | Server not named. 
7 12 40-6 Brenham .... 87 39 58.8 4.68 1841-1845, observations at Girard College, Philadelphia ; badly taken, as I know from 
OOFTY 74 | | || 2. 37 | observers themselves. They are much too low and of no value for constants. 
Couderaport ....... 73 10 | 33 | 2 to | College Station .... SS 35 | S40 5-27) 1846-1851, observations at the Pennsylvania Hospital, Eighth and Spruce Streets, 
Dyberry ...++. 72 | 37-6 | 4-61 | Columbia 86 32 60.6 | 4-84) Philadelphia. : 
Bagie’s Mere ......| 65 4 | 37-0 | 6.22 || Corsicana(r).....-. 86 32. S40 § 40) 1852-1871, by Prof. James A. Kirkpatrick, Central High School. Hours, 7,2,9- The 
Bast Brook 70 19, Corsicana (2)... 3-82 | last five years of this series, 1875 1881, too high by 3° for each year; others very good. 
3-79 | Decatur 84 32 | 3 1872-1887, observations at the United States Signal Service station. 
Emporium .... 66+ 73 12 | 402 2.96) Fort Clark......++- ae I §2-7 | 2-03 The earlier series are discrepant, but to some extent compensating when made up in 
Prankiin © .....cccclsseesieocees a5 3-08 Fort Concho ....... go 2 53-1  2-20/ 8 neral mean, so that the figures at the foot of the table are nearly correct. 
Germantown, ....+. 7o | | Port Davie .......- 79 27. | 0.98} he true mean is best given in the Pennsylvania Hospital series (64 carefally 
Girardville. ........ Jo iu 42:1 4-90 Fort Elliott ....... RS aI 44-7 | 0-76 made under uniform conditions. The Signal Service observations seem too low for the » 
Grampian Hills,...| 7° 14 | 37-8 3-86 || Fort Melntosh..... 86 36 | 505 | OSI | true mean at the surface; it agrees closely, however, with the hospital mean for the 
Greenville 16 35-3 | Fort Ringgold ..... 2 30 63-9 whole period of 17 years. 
Hollidaysburgh....| 77 14 | 41-0 | 3-05 | Gallinas ...... The daily extremes form the best data generally. In Major Mordecai’s valuable report 
Honesdale .........| & 9 | | 3-97 | Granbury 85 31 | 317 of hourly observations at the Frankfort Arsenal, 1835-1843, the hourly constants are very 
Huntingdon. ...... 77 12 41-8 | 2-95 | Houston | 626) accurately determined. 
Indiana 73 16 | 433 2-75 Huntsville......... 89 33 exam#{ned all the series taken at and near Philadelphia in 1851-1857 very thoroughly, 
Lancaster... 75 17 | 441 | 2:97 || Lampasas.......--- | 3-85 many of them coming into posession in manuscri t. 
74 7 | 432 | 3-20 Longview.......++- 85 3t | | §40| Charles Pierce, at Morrisville, Bucks county (near rdentown, N. J.), kept a long and 
Lock Haven 69 14 | 40-9 | 4.59 | Mesquite .......++- 86 30 SI+3 | 4-34} valuable series, passing into the hands of Ebenezer Hance, at Fallsington, three miles 
Meadville(1)? FO 83 320 -§2-8 | 6.68) west of Morrisville. 
Meadville(2) ......| 79 22 | 44-2 New Ulm 87 ‘A valuable series of observations was kept at the Philadelphia Health Office from 1807 
McConnelisbargh ..| 74 18 | Silver Falls e¢.....| to 1828, but I have not been able to get all the details. 
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Table of miscellaneous meteorological data for November, 1888—Signal Service observations. 


in 


Atmospheric pressure, ininches 
2 and hundredths. | Temperature of the air, in degrees Fahrenheit. z 3 es a 
districts. ss ot ES = i be esis velocity. |S |>, 23 
Eastport ...... eee 53 13) 30-10) 30-8118) 29.42 11/1. “at | 5.84'+- 1.70 
Portiand ........- 99 29- 99) 30.10 30-80j18 63-8 43-2) §-023, 3-7/25 79-0, 30-6) 6.70 9,673 nw. | 64 ne. 26 
29-14). 30. 30.7918 29.45 1011.34] +6) -§ 9/67. 2137-5 14 3-8:27'77-0 30-6) 3. 4,786 nw 
30.12 45 69-5 2| 41-8\— 1.023 26. 3-S2783-1 29-2 3-82....... | 497 go ne. 
» 13) 30-8318) 29- 44/10)1- 39 43-1]+ 1-8 74-0 1) 12-823, 36-5 61-2/24.2/14 34-8) 4.974 0.11 36, W- 201621 7 2 
Bloc Island ..... 26| 30. 08/-+-.05) 30. 11| 30-7918 47-0 54°7| 22-8123) 7-5'28)....'. »7 = NW. 11615 6 9 
Narragansett 4/80) 50-8) 21-023 40.043-4 21-817 4-0, 684-9 41-4 4-17 — o-o1|15,913 ne. | 84 ne. 26 
New London ..... 47| 30-05/+.04) 30.10 30-78 18) 29. 26 26/1. a. 1] §0-0, 10-823 36-1 3/231, 4 3-72985-6 37-3) 4-73-+ 0-86) 7, 183 ne. | Ne. 
Mid. Atlantic States. 53) 5-0, 2) 51-4) 13-623 3,19 38-2) 5-4-4 I- | 6, 234 
85, 30-04|+4+.06) 30-14 30.8018 29. 44 1011. 36) 39-6|— o4 69.0 g.cle € 3 25)13 11 10, 9 
Philadel 30-13, 30-7918 29.26 26)1.53) 45-2/-+ 1-8 72-3 2| 33.7 18.023 40-0154. 3133.2 37.3 4.81 w. 
.. | 30- +05 30-15 30-7618 29.33 2611. 2 4 37-5, 4-51 I- 37| 7,805 48 Ww 
Atlantic City...... 30-09-40 43, +4 75-0 6) 54-3) 18-023 40-4 57-0/25-0 1 5-9.2576-4 38 
+03, 30-12, 30-73 15) 29. 20 26/1. 5-9/25,76-4 38-3 0-63) 8, 815 nw. 
Baltimore........ 45, 30- 11/4 53} 47 2-2 69-0) 3) §2-8) 26.023 41-643-0 23.518 258 nw. | 420 20/14/20, 9 
30-15 30-7218 29.48 2611-2 6.8 a 3°5 4-0\2584.4 42-4| 0-91) 8,690 8) n. 
Washington City. 103, 30.05|4. 4; 4 I-9 74-5 6) 54-6 25-023 2 2-9 871. 3 2sjto14, 8 8 
Cape Henry ...... 9°17) 30-7318) 45-8) 0-4) 75-3) 2) 34-9) 39-9151-4 evel octal steal | we. 6 
Lynchburgh ...... 658, 29. 46/-+.03| 30-18 9| 61-8) 33.526) 47-5.46-9\20.4) 10-.029....'. nw 25 nW. 261015 6 9 
Orfolk 69) 30.07\—.02| 30.14) 30.61 18| 29. 50 2611. 11 7 2 59-3 25- 7/23 39: 1110.1,2071.6, 36-4) 2.74/— 0-51| 4,052 
Harrisburg ....... 361| 29-76)..... | 30-16) 30.7518) 29. 54 26 +5 79-8) 60.6) 33-028 46.4 46-8)25.9| 1 4-0.2582.4 46-4! 3-71/-+ 0-44] 7,208 ye (26) © 
States. 74-0, 6| 50-4 19-023 1) 4-8, 8.76.7, 35-5, 2- 30). | $308 
‘| = +03) 30-16, 30-5418, 29.77 260 2.0 78-0 60.7} 30-025) 6, 7.012078 "| 4.44 
Kitty Hawk 29. 58 26/0.98) 1-4 74-2 2) 61.6, 37-726 2 n. nW. 25/10, 4,17 
Raleigh .......- 29-75|..... 37-9) 79°5) 3) 95-8) 34-3/29 5-2}10.... 3. 16— 1-42] ne. Ne 25\1212 O12 
Charleston ....... 52| 30.06|—. 30-4913) 29-70 26)0.79) 2-0 79-3) 3) 35-827, 4-024 82. 4,060 
Jacksonville ..... 43) 56-0\— 0.2) 80-8! 3) 64.6) 36.627 §0.9.44-2123-2 11! 3-615 82.4 $535 22) ne. 14|1014) 313 
Florida Peninsula. » 27/0. 47 83-3) 3) 68-8) 38.526) 54. 3/44-8)24.1 26) 3-5/2285.5 55-0 1.50 
Titusville........ 12) 30.07)..... | 30-08] 30.27] 29.87/2710 | | 2.88. 4915 n se. | 8)17\14) 
Sodas Ker® 30-08|—-. 01) 30-10 30-29) 1| 29.80 27 $9 3127 737 61-3 | 6, 567) nw. | 37, We 512 
28) 30.02 29-93 1-1 84-0) 9) 77-8) 58-026, 70.0 26-0)1 $21) 7,857) ne. | 30 
| 30-08\—.02) 30-12) 30. 3624) 29. 8 <6. 52. . I- 4-71 0. 10! 6,622 6 
Montgomery ..... 217 9-73 80-63) 56-9) 1-4) 82-7) 3) 67-3) 33-528 2 1 36, 14) 7/12) 51 
19. 89|—. 03) 30-13) 30. 37 24 8 2/23-7|12) 5-0, 583-4) 51-9) 1-78) 4,6 
Vicksburg........| 222| 29.88) — 30- 37/24, 29-78 59) 1-6, 81-5 7/ 64-8) 29.728) 4) 3: {18 | | Zi 
New Orleans ..... | 30-04|—-.03| 30.101 30. 34124, 2.67, 810.67 q7-8 6| 60-1) 28.028, 4, 5-9) 8)..... | 4-004) we. | 37] | 8 
Port Eads 54-8) 78-0 6) 62-7) 29.028 40-6 .49-0/24.0/12) 7-O})19 .... 4-96 S794) Be. | 35, 
. 4324! 29.61 810.82) 53-4/— 4+ 2.00 
OCK 9-351 +4-.01, 30-15, 30.47 24 87 56.8) 39-0 5-54+4 2.52 2, se } 
Corpus Christi ...| 20) 2c. 08) 30- 47 29.60 80.87) 48-3)— 1-1 81-2 2) 57-1) 32-028, 42.749-2)26.9) 1) 2-517 52| 3,297, se. | 27) | 18) 4 8 
Galveston .. 44) 3 ‘ +02) 30-10) 30. 34/21, 29.63 0.6 83.2 2) 06-7 9 42-4 8-82-+ 4-11) 3,976) ne. 24, nW. gitors, 7 
TON 30-06|—. 02) 30-10 30. 35,2 39-0, §6.044-2/30.310 2.4/2086.4 56-5 8-6 4 
Pulestine...... SII 30- 35|24) 29.64 8)0.71| 60-6\— 0.4 81-5) 2) 66-7) 42. 8,260| n. | 35, nW.  Bi1015) 7 5 
§ 29- 01 30-12 30.4024 | 3, 9, 5-02184.6 55-6 6-73-4 2-15) 6,66 
San Antonio.. | 981! a0. a1 30-4 29-65 80.75, 53-2)— 1-6 87.1 4) 64-3) 32-010 46.655-1\3 5| 6,661 ne. 37, nw. g12\ 612 
Bio Grande Valley. O01) 3014, 30-4021) 29.67 710-73, 86-0) 1, 64-5) 345 9 49-6 51-+5)30-8 10 47.5 ret 9 
io Grande City.. 230) 29.91 00} 30-16 | | 30 13/17; 7| 
Brownsville...... | +00) 30-16) 30.44/21, 29.74 7/0.70) 0.9 90.2) 2) 71-8) 36.610 53:6 2.04 
| 783] 29-32|—.01| 30-16 2.6 tat 5» 993) n. 26) nw. 81411 712 
Knoxville $8) aig 7-84 So fog) 7] 7-4) 44-1190. 49-2) 0-36) 4137) ne. | 28) 8. | 9:12) 
Nashville ..... | 549 -00| 30-14) 30. 29.66 8/0-79) 49-04 0.7 78.2 1) 57-7) 31- 46-8128. 40-0 3-19'— 1-09) 3,922) neé 23, sw. 6) 715) 9 © 
549) 29-55\. 01] 30-14) 30.44/17 6<. 8 4:27, 43-7,40-8)28-5 4 3-3) 42-6 1.86) , 
Louisville...... 551 3 29.65 8.0.79) 1.6 76-2) 5| 57-7| 26-027 | 49321, € 26| SW. 16) 7, 7 
. ee 29- 03) 30-16) 30.48 2 ‘ 27, 41-6,50-2. 31-512 3-5 30,78. 1-0) 4. | 
Indianapolis...... | 766! 29. 32 16 29-65 Slo. 83 47 2.6 78-5 I| 25-027, 33, 21S § 
Terre 42-4) 3-0 70-0 1) 50-4, 25+7\22) 37-55% 3/23-0 4 3-O1077-1 35-1 I OW. | 
812) 29. 28/4-..06| 30-17) 36. §4|20| 29.65 90-89, 42 7 4-91073.9, 37-2) 4-734 1-56) 4,875 se "32, nw. “éra 8 
847) 29. 23/-+.05, 30-14) 30.5417 29.64 1010 44-3 73-0 1) 50 23-521; 4-4\3075-3, 34-9 3-20— 0-05) 5,114) 8 30 sw. 8 
Lex! 638) 29-48)... 30- 18) 30. §3)17 I, 2 3, 74-3) 9| 52-3) 24-023) 38- 3/5 3/27-1/13 5-5 29|73-6 35-8 3-57-4+ 1-04) 5 
29-03}..... 29-71) 9 > 76-0 9| 53-0 23-624) 4 3-22976.2) 35-6) 4:1 
Lower take region. | 739) 5) 25-0127] 4 4.22676.01 37-2 | 32 ow. 14) 511 
| 690) 29. 10) 30-14) 30 64/23 40 1.6 67-9 4 3.2140. 04) 48 se. 81418) 5| 7 
| 714) 29. O- 14] 30.69/22) 29.57 101-12) 39-4) 2-4 72-6, 1) 40.9) 11-02 31-0) 3° O- 33) 145) 8 36m. 1910 
30-13) 30- 59/201 29. 60 10/0. | 3; 34-0 3-0129,79-2, 32-8, 2-86-- 0.11) 8, 237 
Cleveland ........ 678! 209. 39 99, 42-04 2.6 74-5) 49-9) 37-2/54-9)24-3) 4 9237) We | S 
Sandusky ..... 629 ¥ 07| 30-14) 30.59/20 29.67,100.92 3.4 74-0 49-3) 24-023, 37-6 27| 9 O41 8. 46, 817/21, 6 
cece 9-45 +-.08| 30-14) 30.59/20 20.6 3, 4 4-327/72.2) 33-7) 0-81) 
Toledo ...... 673 §9/20 29.67,10)0.92, 42-2+ 3-4 76-0 49-1) 24.92 79290) 8. 34, W- (10/17 17) § 
29- 41/4. 06) 30-15) 30.62/20) 29.6 9/23) 33-4) 2-35 — 0-80) 7, 112 10 
662) 29.42\4.09| 30-15) 30-64/20 20.63 41 at 2-7 48-9 24-0 26) 36- 549-521-813 4.3/3075-4 33-5 3-024 0. 16) 3° 10,12)18)10) 2 
lake region. | 69-6| 1| 47-4. 35-4/47-7/21-0| 8 3.3) 9177.8, 32-8 3-05\4+ 0.57 3 4| 8 
29-45). 12) 3013, 30-72/20 29.57) 10)1-15 34-8 2.2 67.0 12-018} 29-9|50 21 8 30 
Haven .....) 29- 44 $209) 30. 12 " 30.67/20, 29. 57 43-5 8-0)17/ 3 7» 152 30 sw. 6 7 25, 3 2 
MSINE 29.17 30. 15 67 20 q 44-5) 18- 5)20) 33+ 7/53: 1/18.8|23 3.5) 6178 2.0 3:06 
Manistee .... TS) 30-07 29-62 36+2)...... 71.5) 1| 15-0122 9.9150 32-0 3 0.00) 8,573 ne 36| sw. 16/12/13) 9| 8 
S| 29-44).....| 30-13) 30-6720) 29.61 1-06 | 30-9 4 3-8 
Marquette... 672, 2x 7 10 69-0 1) 43-2, 13-818) 32- 2 8 5» 239, nW 24, SW. $2)/14 1310 
| 29-39\-+.13) 30-14 30.72/20 .6 I. | 32-355: 2/21-4 15 3-614/76.6 30-8) 2-90.......) € 
Port Huron..... 639) 2 29-61 33-2) 4.0 58-6) 1) 41-1) 10-517) 28.9 48-1 8 BW. | 
cove 9- 44/4. 10 30-15) 30.65/20 29.60 } 7 9 48-1/25-318 4.3 29/80-.0 27-6) 2-07 — o. 6, 147 } 
Chicago ........ 29-36/-4-.08) 30-1 29-60 10)1-05' 38-4)-+ 4.8 67-0) 47-2) 20.021) 34-347-0/22-6 49) 147) DW. | 35, 
5) 29- 3. .62'20| 29.62 10/0- 3 4 3-2) 9/78-0, 31-7, 2-63+ 0.01) 8 
Milwaukee ..... 697| 29. 36|4-..08 30-14) 30 9-03 99, 40-9-- 2.6) 75-2) 47-1) 20.017, 36.255-2.23-2 | 8,705, nw 37, n. (26/11 16) 6) 
‘ 30-13, 30.68/20) 29.56 10)1.12) 38-8 3 3-02077.6| 34-0 2-894 0.14) 7 sw y 
Green Bay........| 616) 29.47 0. 16 38-3) 3-6 70-5) 1) 45-5} 14-017) ow. | 
: | 30. ‘ +9 26/77-4, 31-8) 1-46\— 0.54) 6 nw 6 sw 
Sault deSt.Marie.| 642) 29.40!..... | 30.12 als. te 33 “+ 5-2. 57-0113, 39-5; 4+5117| 4.027/81-6 = 32 n. | 9| 612115) 3 
Brtreme | 56-0 2) 360-4, 0-620) 2.210/84-5, 25-9 nw 28 1614 
30-15 30-67'19' 29-62'13 1-05 2.4 59-012 41-2, 0.0 4. 1 29/84-0| 19-2) 0-21] 5,623) 8- | 30 8. 6/13) 8 
4 30 17-7'59-0'38.5 30 3-014'79-3. 19-3 0-g8— 0-32 4,879 e. | 48' nw. 7 7 sits 
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Temperature of the air, in degrees Fahrenheit. = - Winds. 
‘ = om = 
Re. nor thwet-—Con | 
Fort Buford 15 Q00 78. 093 30.10 29- 53/13)1. 06 1.6) 39-7 1.217 15 552-3 723 6-4 779-8 18-7 0.10— 0.28 4,233 W- | 36 MW. [13 4 71013 
Fort Totten 1,497 go. 14 22.6 1-8) 55-512 35-1 3-017 16-561-8 40-017 5-4 785-6 18-5 0.27— 0.28 7,852) nw. | 46 nw. 13 318 
Upper Mins. Valley 3 1 2.724 0.41 
Saint Pau! Ag! 29-214. 10 30-13 30-64)20) 29-68) 110.96 42.7 5-0, 65-7 1 6-017 3-3 582-2 27-4 0-34— 0-99 4, 564) Se. 24 13 4, 5169 
La Cross 744 2096 4+.12) 90-18 90.71/20) 29.67) 11.04 45.5 68-9) 1) 45-3 8-917 29-200-027-7 3 3-42975-4 28-0 0.28 — 1.51 5,318] 30 mW. to 410 713 ; 
POPE. 29. 30.16 29.64) 38.1 2.1, 78-0 t 46-5 19-417 23-458-629-0 3 3-0 QBI-O 32-4 3-54-> 1-62) 5,012) nW 39 8. 1 B12 
Moines 40-17 30.65/20) 29-65) It. 00 35-5 1-8, 75-0| I) 47-9 29-560-033-9 3 4-02974 28.0 2-09-— 0-03 4,117) 30 8 5101317 
Dra 29-43 4.09 90.17 90.69/20) 29-73) 1010. 17-0 3-0 72-0 I 46-1 16-517 31-955-529-2 3 2-3 31-8 2-75-+4- 0.67 2,974 25 sw 1 614 412 
h kuk 615 2-4 O7| 30-15 90. 29-59) G1.03 3-2 1-8 79-1 49-8 22-016 33-857-125-524 3-6 576-0 31.8 0-92 5,240 nW 30 8. 613 
20-7 30-15 45)20) 29-62) Bo. 86 45.5 0.3) 75-4 53-1 28-227 40-3 50-2:24-312 2.03077-9 38-5 4-85 0.84 6,034) n 4 nw 61116 6 5 
ap 1. til O44 29-47 06) 30-17) 30.60/20) 29.64; 40.0 0-0 76-7 1 40-5 23-022 34-453-730-7 3 34-4 3-414 0.57| 6,019) 8 27 ne g 5 
Saint Loul 09) 90-16 30.57/20) 29-62) Go-g5 43-6\— 0-2) 79-0) 51-7 28-516 38-050-525-712 4-72977-4 36-4 4-40-- 1-62 6,465 33 nw. 914 8 5 
Lamar 1,038 29.08 90:20) 90. 29-72, BG 41.2\— 3-0 81-0 5) 51.3) 3 2-53°77-2 33-7 2-S0-4 1-28 6,288 n go n g 1016, 1113 
Mp eld, Mo. 134% 30.15 30.51/20) 29-64) 90-87 40-8)...... 79°0| 5 50-4 20-727 36-052-3/20-7 4 2-0 582-0 35-1 3-78 6,331 ne 3 810176 7 
Leavenworth B42 29.98 OB) 30.19 30-63/20) 29.735) 50.90 1.3 738-8) 48-7 22-322 32-756-531-3 3 1-32981-0 32-4 3- 50+ 1.21 4,008 8. 30 8 1 O12 4/14 
Topeka Si-4, 1 45-6 12-011 29.069-435-0 3 3-22985-9 31-4 2-91 git 
Omaha ce Ey 28. go. 1g) 68/20) 29.74) 110-94 1-7) 77-6) 48-8 17-216 3 2.3/29,70-3 27-0 0-12— 6,220 8. | 34 210 713 
Valentin 2,619 27-35 Ti 80-0 3) 56-5 9-030 24-771-047-521 9.028 69-6 O-I9— 0-14 6,333 36 Ww 3 519 
gully i, 600 28 ane 90.13 30-69) 19) 29.2)...... 65-912) 46-5 5/64-244-712 6.714160-8 18-4 0.11 — 0.42 4,097 NW 36 nw. |13 319 
1,307 28.71 06) 30.16 30.67/19) 29.68) 1)0.99 2-6 66.213) 45-1 3-330 20.062-943-0 2 7.11467.8 18-6 0.34— 0.26 5,309 se 30 Ww 2 4,6 321 
Yankton 28. 06) 90.15 90-66/19) 29-62] 32-1 3-2) 78-8) 3 48-0 9 O17 24-369-3.45-0 3 4.12576.1 24-8 0.19— 0.47 5,364 nW 26 nw. 914 
Kaneas City 29-15). TQ 30.62/20) 29.72) 7-0 49-0 25-516 35-052-1 20-3 3 1-42974-5 32-2 2 5,253 SC. 1 513 
thern slope 1.6 0 0.32 | 
Fort Assinaboine. 2,720 27.18 30.08 30.4314) 29. 48/120.95 0.2) 61.4/12, 41-5— §-Q15 17-0167-334-519 6.413163-8 15-8 0.06— 0.78 6,793 SW Ww 3 2,6 519 
Fort Custer 26.89 O39) JO. 1G 54/19) 24.2-— 6.5 37-Q—1I-S17 15-1 75-240-212 4.61479-7 17-2 0-40— 0-01 2,938 35 13 311 OZ 
Fort Maginnia....| 4.340 25.56 03 30.06 30. 36/14) 29. 31.6)4 0.6) 44-7 8.014 24-550-534-019 7.814103-2 20-2 0.03— 0-90 6,714 NW. | sw. (13 I I) 8/21 
Helena... 4099 25-89 30.18 30.53/19) 29-61/120.92 24-2)— 6.3) 32-6)— 4-017 16-861-031-012 6.5 14/63 6 13-0 0.32— 0-21 2,785 SW. | 30 sw 6, 6 420 
Poplar River 2,030 04) 30-10 30.57/19) 23-2) 1.0) 61.8/12) 40-6— 4-017 7.01480.9 17-9 0-11 — 0.29 2,727 | 33 nw. [13 2| 3 8/19 
Cheyenne Oy 105 24-02). 03) 90.16 30.52/19) 29-72) 110.80 29.8)— 0.9) 62-0) 3) 43-7 7-0 22.5 55-034-624 1.22762-9 16-9 0.59-4+ 0.28 6,379 W | 30 mw. | 2 712 
North Platte 27-154. 04] go. 18 30. 59 29-739) 110.86 31. 0.4) 74-9) 49-2 O16 942-012 6.0 768.6 21-6 0.08\— 0.34) 5,705 se 28, se. (17 1) 713/10 
Rapid City 280 30.84) 30.54/19] 29-74/130.80 31-0)....+.| 67-5113) 47-8) 10-419 23-857-4.41-813 7-814'72-8 227 4,798 NW 4° n. 13 4, 2) 5\20 
Fort McKinney ++ 30.19 30.42/16] 29.75) 13/0.67 2 60.0/13) 43-8 2.016 25-2 55-035-O013 4-0 463-0 20-4 0-23....-.. 5,708 w. 48 nw. |26 7/16 
Colorado Springs.|..- 68.5, 3) 49-0 11-6 8 23-956-939-2 4-72767-0 22-0 0-22....... 
Denvet 281 24. 30-14) 30-48) 8) 29.62) 34.4)— 1-0) 70-2) 3 49-1, 11-5 8 25-055-740-311 2.62761-8 20.2 0.33 — 0.40 3,454 8. | g2 n. 7 6 O15 9 } 
Puebi 4724 25-31 30. 19) 30: 48 20] 29-76) 410.72) 72-0, 3) 12-9 9 24-459-145-713 4.22755-3 16-9 0-50....... 3354 nw. | 40 n 3 71013 
Concordia 1, a 28.66 0. 16) 30.61 20) 29-70) 10.91 0.8) 75-0) 3 49-4 16-230 30.955-034-525 3.2 SBI-g 30-6 0.42 4, 366 8. 32 8s. «+r 4) 814 
Dod 2,523 27-494 yO. 19 30. 59 20) 29-71) 1.0.88 3 1.2 83-8) 1) 50.8 18-530 31.505-330-O 3 2 317 68-4 27-8 0-06— 0.52 7,174 8. 45, 8. 1 3 Sari 
Fort Bifiott ......| 2.650 27.354. 06) 30.12 30. §0 201 29-68) 4)0-82  40-7/— 0-2 84-2 4) 52-5 22-22% 35.2/02-030-9 4 3.02076-.0 32-5 0-79-+ 0-25 7,851 nw. | 52 nw. | 8 4/13 j 
Wichita cel 30-16 30.55 20) 29-67) BB) 75-0 1) 49-6 22-610 33.555-428-5 3 4-7/2977+4 6,238 mn. | 44> nm. | 8 7 
Siythern slope. 2.3 2.36+ 1.69 
Port 1, 200 30.17, 30-53 24) 29-75| 710-78 44-01 0.2) 84-2) § 56-4 22-022 37.3162-240-0 4 4.02081.1 38.2 1-62— 0.01 6,322, n | 40) n. 612 
Abilene 19748) 28.30). 02] 30.14) 30-51 20) 29-61 47.6/— 5.0 85-3, 4) 56-4 27.823 41-757-5 28-515 4.72087-4 43-6 4-80+ 4-22 5,438 n | 38 n. 8 7/20 5 5 
Port Davia 465925 25-21 30.09 30. 99 20) 29-68) 70.71 47-0\— 1.6) Bo-5 4) 50-1 24-0 9 39-859-534-517 3-02567-4 34-5 1-46-+ 0-90 3,867 sw 33 ne. | 811/13 5 9 
Fort Stanton cee, OF | 29-98 390.25 20) 29-60) 7/0.65 secede 69-5 4, 51-0 18-0 B 28.951-541-3 3 3-82559-5 22-5 4,519 Ww | 40 1 7 
Southern plateau, 7.8'+ 0.6 2.14+ 1 | 
Ki Paso .... 700) 26.22 30. 90 20) 29.76) 70-54 §1.0) 2.0 79-0 4) 64-1 25-010 42-054-035-010 2458-1 34-4 1-32+ 0 83 5,673 e. 36 7 7:10 515 
Manta Fé...... 79026) 23. 30.10 30.40 20) 29-74) 710-66 0.6) 64-1) 4) 46-4 12-0 9 9 5.5 2062.4 22-0 0-44 3,385 ne. | 26 13 3} 8 913 
Fort Grant .. 862) 25.20 —. 06] 90.05 30.27 29.79/23/0.48 1.2) 733 2) 50-2 30-5 9 25-514 4 817 57. 3 32-0 3-67-+ 3-13 5,057 ne. 25 9 9 O15 
Mort Verde. ve 79-0 2| 63-4 25-7' 9 38-553-335-7 2 9-0 28 2-Il 
Prescott 989) 24-71 30.04 29-78/230-50 41.7} 1-8 64-5 2) 24-0 9 9 3-3 4174-8 33-2 3-18 + 2-33 5,535 SW | 52 BW. | 413/13 8 
T4t 06) 29-95) 30.13 8) 29-68/23/0. 45 60.0} 0.9 82-5) 2) 73-8 38.130 50.044-435-3/11 8.11067.7 48.2 0-684 0.32 3,826 n. | 30 n 7 618 
622) 26. 92)..... 29-99 30-20 19) 29-65/23/0. 55 0.2) 70-0 2) 32.430 41.637-625-7 2 5.81752-0 30.4 1-68-+- 1 3752 8. | 34 mw. |27 $1015 
plateaw 1+ 26 1.42-+ 0 
Fort Bidwellt....) 4.640 §-46)...+.) 90.98) 30.43 8) 29-96/1210.47 38. 2]......| 2) 53-9 16-0 § 25-443-043-O 515.2 3/70-8 29.3 0-63....... I, w |B se. 13 27°44 
Winnemucca 25-68 —. 01) go. 1g) 30-47 8) 38.6/4 2.2 63-7) 2) 51-6 4.0129 26-.8/59-7 39-712 6.52057-2 22.6 0-52\— 0.31) 5,937 ne 32 sw. 13 S11 514 
Halt Lake City....' 4.348 25-67 —.05) go. 10) 30.43 8) 29.83/20/0.60 4-6 63-1) 3 49°43 25-7 9 2 6.02965.6 29.3 0.48 2,648 nw. 26 3) O12 
Montrose Se POS Gl 30-41 29-69) 40-72 34.9) 0.9 47-1 16:9 9 26-740-331-5 2 9.62573-2 26.8 1-744 1-03 2,677 se 23 nw 7 910 410 
For! Da he ane 25: OD 30.44 20-75) 40.66 57-5 1 47-2 9713 22-6147-535-413 5.02567-6 19-7 0-20....... 2,022 se. 27 w. 1 311 51% 
Northern plateau 85 0.1 1.64— 0.17 | 
Boise % 780 27-27 02) 30.17) 30-47 8) 29. 0-8 64-812 48-5 18.328 29-246-540-312 6.1 wes 29-2 I-00-+ 0.24 1,797 Ww. 18 e. 6 8 
Ashland «| 8 56-0 24.028) 36.048-0140-0 8 7.0 0-09...... w. II 
Spokane Falis....| 1,909 28.08 4.03) 30.15) 30.49 28) 29-5"|120.92 35 1-0 54-512) 42-5 15-217 8 4. 9 3083. 2 30-0 1-08— 0.84 2,358 sw. 20 sw. | rIlIg 6 5 
alia Walla......) 1,008 29-05 4.03] 30. 17) 30.4827, 29.68/120.80 38. 4)...... 03-112) 45-0 4.4 1481.1 32.6 3,166 sw. | w. | 6 8 7 
N. Pw retion 44 0.3 7. 0.21 
Port Oanby 179 29 30-08) 30-33 7) 20-71/120.62 47.4)— 1-4 55-0 35-714 43-3 19-3/12-615 3 4 42-2 8-43-+ 0-86 10, 186 se. m1ig20 5 
30.02 90.06) 90.37 7) 29.70/120.67 0-4 55-020 49-3 24-017 38.031-023-017 5. "012387. 3 40-0 6.05 — 0.50 2,888 s. | 20 8s 5 4 
Port 14) 30.01 01] 30.02) 90.40 14) 29-66/120.74 40. 1-1 54-9 1 24-015 34-6.30-920-016 4.82589.6 37.3) 3°77-+ 0-93 2,764 8. | 22, ne. [142019 7) 4 
latoosh Island. 86] 29.91 00} 30-00) 30. 37 14) 29.64/12 0.73 7-04 0.3 §0-219) 50-9 35-814 43-7/20-412-219 3.2 789-0 43-7)10-70— 1.73)12, 393 | 57 24/22 4 4 
Portland Ro 30.00.01] 30.09) 30.4027) 29.74/120.66 44.0— 1-0 58.3 2) 49-2 31-0124 38-7/27-3.16-528 4.73084.5 39.2) 2-12, 3,800 nw. | 30 sw. | 617/21 5 4 
Roseburgh ....... $23 29-52 05) 30.09) 30-40 27| 29-73/160.67 47.04 2.0 62-0 7 53-8 30.628 40.331-421-0 I 6.82089.4 43-7 0-19 1,627 nw. | I9 8. 2 
consi rep. 1-7 14 | 
Bureka ...... 64 29-98 .....] 90.04 30-90 29.63)160.67 50.2)...... 70-217 58-1 34-627 44-435-624-5 8 2.8 386.8 46.2) 3-41.....-- 2,809 n. | 34 n. | 7 78 
Red Biluff........ «| 942 29-68 —.07) 30.03) 30.20 6] 29.73/160-47 54-84 2.0 73-0 8 62-2 36.529 3.72262.6 38.4) 1-00 4,190 n. | 26 n. [37 
Sacramento ...... 64 29-04 —. 09] 30.01 30-20 6 29-69/)160.51 53.6 2-0 75-0 64-2 32-229 43-942-835-0 8 4.03071.2 42-8 4-284 2.33 3,487 se. | 21, nw. | 7 7| 6 7:17 
San Francisoo .... 60 29-95 —. 09] 30.02 30-21 6 29.68/)160.53 1.0 74-3 8 62-7 47-029 51-4/27-3/21-0 7 4-01780.1 48-0 3,937 W. 26) se. 122 7\10 12 8 
S. Puce. saat region. | 58.0) 1.9 1.82 
Freeno .... 313) 29.68 .....] 30:03 30.21 90) 29-79290-48 78.0 2 64.6 4-813 44-043-239-2 8 2.32978-8 46.3) 2-38....... 2,248 mw. | 18 8. 116 7\10 614 
Los Angeles 330 29-63 —. 05] 29-98 30.14 Ig) 29-71/23'0- 43 1-9 83-8 2 6-7 40.0 50.1 43-8 39-0 8 6.31774-1 47-6 4-024 2.63 2,128 ne. | 18 ne. (16 8 7) 815 
San Diego 06, 29-92 —- 06] 29.99) 30-12 Ig) 29-71/23,0-41 1-9 75-2 8 66.0 46.5\30 §3-8/25-7'23-5 9 5-2 485-8 54-2 1.834 1.02 3,216 nw. | 23 nw. (23 613 
Nore.—The data at stations having no departures are not used in computing the district averages. * Departure from mean of maximum and minimum values. t For 15 days. 
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CHART Vill. SHOWING METEOROLOGICAL CONDITIONS ATTENDING THE SEVEAME 
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~ Auburn, Alabama Weather Service. 


New Market, Dr. Geo. D. Norris. 


Place of observation and observer. 
IpaHno. 

|Lewiston, Robert Schleicher. 
ILLINOIs. 
Charleston, J. B. Dazey. 
Collinsville, Dr. J. L. R. Wadsworth. 
*Jacksonville, P. J, Hasenstab. 
®Mattoon, Wm. Dozier. 
{Mount Morris, Wm. Feary. 
‘Oswego, John §, Seely. 
Palestine, John E. Templeton. 
*Pekin, Rev. J. E. Terborg. 
*Peoria, Dr. Fred. Brendle. 
Philo, H. A. Burr, 
Riley, John W. James. 
Rockford, T. D. Robertson. 
Sandwich, Dr. N. E. Ballou. 
*South Evanston, Dr. M. D. Ewell. 
Springtield, Lilinois Weather Service. 
|Sycamore, Roswel! Dow. 
"Windsor, A, H. Hateh. 


Plaee of observation and observer. 
ALABAMA. 


Citronelle, J. G. Michael, 
Livingston, J. W. A. Wright. 


ARIZONA. 
Antelope Valley, Mrs. J. H. Hamilton. 
Ash Canyon, John 5S. Robbins. 
*Bangharts, 
Cedar Springs, R. E, Norton. 
Flagstaft, Mrs. F. B. Jacobs. 
Globe, J. H. Hamill. 
Holbrook, David Rope. 
Huachuca, J. W. Stump. 
*Lochiel, San Rafael Cattle Company. 
‘Prescott Junction, W. W. Burnett. 
*"Showiow, C. E. Coolry. 
Teviston, Miss Belle Tevis. 
rueson, Edward L. Wetmore. 
Williams, J. T. Ryan. 


Willow Springs, F. A. Chamberlin. | INDIANA. 
Winslow, L. W. Roberts. 'Butlerville, C. F. Hole. 


ARKANSAS. ‘*Connersville, Robt. Hessler. 
Lead Hill, Silas ©. ‘Turnbo. |Jeffersonville, J. C. Loomis. 
Little Rock, Arkansas Weather Service. Laconia, Lafe Crozier. 
CALIFORNIA. La Fayette, Indiana Weather Service. 
Anderson, Dr. A. Fouch. |Logansport, Thos, B. Helm, 
Banning, Welwood Murray. |\Mauzy, Elwood Kirkwood. 
Barstow, Geo. R. Gooding. Salem, J. W. May. 
Georgetown, C. M. Fitzgerald. *Scalesville, Urias Wilson. 
Handford, Dr. W.H. Miller; N. E. Gribi..*Sunman, B. F. Ferris. 
Hy desville, E. T. Foss, \*Vevay, Prof. Chas. Boerner. 
Lewis Creek. John Touhy. INDIAN TERRITORY. 
*Needles, J. Clark. \*Caddo Creek, Leming, M. D. 
Oakland, Dr. J. B. Trembley. Lowa. 
Oroville, Hiram Arents. |Amana, Conrad Schadt. 
Sacramento, 8. H. Gerrish. *Ames, J. Rush Lincoln. 
Salinas, Dr. E. K. Abbott. '*Bancroft, H. N. Renfrew. 
Santa Barbara, H. D. Vail. \Cedar Rapids, H. D. Olds. 
Santa Maria, L. E. Blochman. ‘Clarinda, A. S. Van Sandt. 
Susanville, T. B. Sanders. Clinton, Luke Roberts. 
Willow, David Bentley. Cresco, Gregory Marshall. 
{ OLORADO. Cromwell, Harry C. Harrison. 
*Bennett, I. S. Putnam. [Service. *Denmark, G. B. Brackett. 
*Colorade Springs, Colorado Weather Des Moines, Adolphus Voegeli. 
Delta, J. A. Curtis. Dysart, Jos. Dysart. 
prt Coliins, Prof. L. G. Carpenter. Elkader, J. N. Hamilton. 
Georgetown, W. A. Jayne, M. D. |Fayette, Upper Lowa University. 
Greeley, J. G. Reid. \Fort Madison, Miss L. A. MeCready. 
Rocky Ford, F. Watrous. Glenwood, Seth Dean. 
CONNECTICUT. Glenwood, A. Schappel. 
Hartford, Wm. R. Matson. 'Grinnell, Prof. 8. J. Buck. 
New Hartford, Wm. Goodwin. 'Hampton, E, Grenelle. 
*Southington, Luman Andrews. \Humboldt, Miss. Florence Prouty. 
Voluntown, Rev. E. Dewhurst. Independence, Emil F. Wiilfke. 
DAKOTA. lowa City, Prof. A. A. Veblen. 
Brookings, Prof. Lewis McLouth. ‘Iowa City, Iowa Weather Service. 
Davenport, J. W. Leech. Logan, Mrs. M. B. Stern. 
Gallatin, 8. J. Pound. Manson, W. L. Thompson. 
Garden City, W. C. 'T. Newell. Maquoketa, A. B, Bowers. 
Goddard, Mrs. M, F. Goddard. Monticello, H. D. Smith. 
Grand View, J, F. Angus. '*Mount Pleasant, Prof. Max E. Witte. 
Highmore, W. R. McDowell. Mount Vernon, Prof. Alonzo Collin. 
Kimball, A. 8. Stuver. Muscatine, J. P. Walton. 
New England City, E. S. Clough. Osage, G. D. Pettingill. 
*Richardton, Prof. A. Nordberg. Osceola, F. M. Kyte. . 
Webster, Arthur Betts. Oskaloosa, Joseph Boyd 
Woonsocket, L. O. Libbey. Oskaloosa, 0. H, Avey. 
DELAWARE. Sac City, Dr. Caleb Brown. 
Newark, Prof. Geo. A. Harter. Smithland, Dr. Chas. W. Rice. 
Kirkwood, Wm. Carnagy. Vinton, T. F. McCune. 
Disrrict OF COLUMBIA. Washington, Wm. A. Cook. 
Rendall Green, Deaf & Dum) Institute. |Wesiey, Wm. Waid. 


eceiving Reservoi .ANSAS, 


Jistril ing servoi is J. Cass. 
Distributing Reservoir Aqueduct. Allison, John J. Cass 


Rock Creek Bridge Bendena, G. Campbell. 
FLORIDA. Cunningham, E. Shaw. 
Altamonte Springs, E. P. Tebeau. Elk Falls, Dr. A. C. Williams. 
Alva, Chas. E. Robins. *Emporia, Prof. J. H. Dinsmore, Jr. 
Archer, Dr. J. C. Neal. Englewood, C. D. Perry. 
Fort Meade, A. H. Adams. iGlobe, Wm. Featherston, 
Jomeland, J. 8. Wade. |Havensville, L. W. Dennen. 
Manatee, Mrs. Mary W. Broberg. ‘Independence, J. M. Altaffer. 
Merritt’s Island, Rev. J. H. White. |La Harpe, Isaac 8. Coe, 
Tallahassee, Rev. Dr. W. H. Carter. Lawrence, Prof. ¥. H. Snow 
GEORGIA. \Lebo, C. W. Burnet. 
Andersonville, H. W. Bryant. 'Leoti, L. C. Vickrey. 
thens, Prof. L. H. Charbonnier. Manhattan, C. P. Blachley. 
Duck, A. L. Gillespie. /*Manhattan, F. J. Rogers. 
orsyth, Thos. G. Scott. |Morse, R. P. Edgington, ~* 
Hephzibah, R. L. Rhodes. Salina, J. H. Gibson, 
Marietta, G. S. Owen. Santa Fe, Geo. Ball. 
Milledgeville, 8. A. Cook. |Sedan, J. W. Goodell. 
Wuitman, J. L. Cutler. Topeka, Kansas Weather Service. 
homasville, C, 8. Boudurant. Tribune, S. B. Jackson. 


Place of observation and observer. 
KAaNSAS—Obniinued. 
|Wakefield, Wm. P. Cochran. 
Wellington, John H. Wolfe. 
Wilson, Miss Lizzie Dolphin. 
| Yates Centre, F. R. Gray. 
KENTUCKY. 

Bowling Green, M. H. Crump. 

Carlisle, W. H. Fritts, 

"Elkin, Chas. Ogden. 

|Frankfort, E. C. Went. 

|Louisville, Kentucky Weather Service. 

Millersburgh, C. Pope. 

‘South Fors, A. B, Gilbert, 

LOUISIANA, 

Grand Coteau, Rev. M.Widman. 

|Liberty Hill, E. A. Crawford. 

jLuling, M. Rogers. 

|NewOrleans, Louisiana W eather Service. 

MAINE. 

Bar Harbor, Joseph Wood. 

\Cornish, Silas West. 

(Gardiner, Henry Richards. 

Kent’s Hill, W. €. Strong. 

Orono, Prof. M. C. Fernald. 

MARYLAND. 

Barren Creek Sp’gs, Albert E. Acworth 

Cumberland, E. ‘Tl. Shriver. 

Fallston, Prof. G. G. Curtis. 

Gaithersburgh, John T. De Sellum. 

Galena, Hénry Parr. 

Gambrill’s, J. E. Moque. 

Great Falls, Washington Aqueduct. 

Jewell, Jos. Plummer. 

McDonogh, McDonogh Institute. 

M’t St. Mary’s, M’t St. Mary’s College. 

Woodstock, Woodstock College. 
MASSACHUSETTS, 

Amherst, Miss 8. C. Snell, 

Amherst, Massachusetts 

Experimental Station. 
Blue Hill, Rev. A. K. Teele. 

Blue Hill Observatory, A. L. Roteh. 
Cambridge, Harvard College Obs’y. 
Deerfield, Rev. A. Hazen, 
Dudley, Conant Observatory. 
Fall River, C. V. 8. Remington. 
Heath, B. B. Cutler. 
New Bedford, Thomas R. Rodman. 
Newburyport, F. V. Pike. 
Provincetown, John R. Smith. 
Royalston, Miss Lizzie W. Chase. 
Somerset, Elisha Slade. 
Taunton, E. U. Jones, M. D. 
| Westborough, G. 8. Newcomb, 
(*Williamstown, Williams College Obs. 
“Worcester, J. B. Hall. 
MICHIGAN. 
Benton Harbor, A. J. McCave. 
Birmingham, 8. Alexander. 
Harrisville, Dr. D. W. Mitchell. 
Hudson, Major A. H. Boies. 
\Kalamazoo, W. A. Black. 
‘Lansing, Dr. H. Baker. 
Lansing, Michigan Weather Service. 
|Marshall, G. H. Greener, M D. 
*Mio, J. Randall, 
Mottville, J. A, Hartzler. 
Thornville, John 8. Caulkins. 
| Traverse City, S. E. Wait. 
Ypsilanti, J. C. Bemiss. 
MINNESOTA. 
*Argyle, J. J. Stone. 
Le Sueur, L. B. Davis. Vermillion, E. B. Bartlett. 
Minneapolis, Wm. Cheney. Waddington, Jos. Graves. 
Northfield, Minnesota Weather Service.; White Plains, Prof. O. R. Willis. 
MISSISSIPPI. NortH CAROLINA. 
Biloxi, Dr. R. G. Hinsdale, Chapel Hill, Prof. J. W. Gore. 
*Jackson, W. J. Brown, Jr. ‘Hot Springs, Dr. W. F. Ross. 
'Palo Alto, W. H. Hill. iLenoir, Dr. R. L. Beall. 
(University, Mississippi Weather Service.|*Raleigh, Thos. C. Harris. 
MISSOURI. 
\Coneception, Rev. M. Eckstein. 
Excelsior Springs, A. Reinisch, 
‘*Fayette, Prof. T. Berry Smith. 
\Frankford, W. W. Vermillion. 
(Grand Pass, E. R, Graham. 
|Lakenan, C. Ayres. 
|New Frankfort, G. W. Hawkins. 
Ozark, J. J. Brown. 
'*Pierce City, J. J. Spilman. 
\Prineeton, Wm. Hirons, 
iSt. Louis, Missouri Weather Service. 
MONTANA. 
\Virginia City, Eugene Stark. 


Place of observation and observer. 
NEBRASKA. 
Crete, Nebraska Weather Service. 
Culbertson, G, D, Carrington. 
*David City, John R. Townsend, 
De Soto, Chas, Seltz, 
Fairbury, Dr. L. Humphrey. 
)Falls City, A. Bu Newkirk. 
\Fremont, Isaac E. Heaton, 
Genoa, Geo, S. Truman. 
Hay Springs, Wm. Waterman. 
Kimball, Wm. G. Barton. 
Lincoln, University of Nebraska. 
Marquette, John Ellis, 
Syracuse, P. W. Risser. 
Teeumseh, W. L. Dunlap 
Weeping Water, G. Treat, 
NEVADA. 
“Carson City, Chas. W. Friend. 
}Carson City, Nevada Weather Service. 
New HAMPSHIRE. 
|Antrim, Frank W. Palmer, 
\Berlin Mills, A. Bridges, 
Concord, W. L. Foster. 
| Nashua, Chas. Webster. 
i*Ashland, 
Belmont, 
Bristol, 
Lake Village, 
Weir's Bridge, 
Wolfeborough, 
Shaker Village, N. A. Briggs. 
NEw JERSEY. 
|Beverly, C. F. Richardson. 
\Clayton, W. Wilson. 
Egg Harbor City, H. Y. Postma. 


| Manufacturing Co. 
J 


|Readington, John Fleming. 

‘South Orange, Dr, W. J. Chandler. 
*Vineland, Dr. 0. H. Adams, 

New Mexico. 
Coolidge, B. S. Mullin. 

Gallinas Spring, J. E> Whitmore. 
|Las Vegas, F. W. Chattield. 

New York. 

'‘Ardenia, Richard B. Arden. 
Auburn, Geo, Casey, 

Boyd’s Corners, Thomas Manning. 
\Cooperstown, G. Pomeroy Keese. 
Eden, W. P. Hunt. 

Factory ville, T, P. Yates. 
Friendship, Jesse D. Rogers. 
iGeneva, Mrs. N, S. Yates. 

‘Hess Road Station, C. H. Spaulding. 
Humpbrey, Chas. E. Whitney. 
[lion, G. A. Trowbridge. 

Ithaca, Cornell University. 

\Ithaca, New York Weather Service. 
Le Roy, Prof. F. M, Comstock. 
Lyon, Dr. M. A, Veeder. 
Middleburgh, F. K. Straub. 

iNew York, Central Park Observatory. 
\Nineveh, W. J. Barnet. 

*North Volney, J. M. Patrick, 
/Palmyra, L. D. Cummings. 
Pendleton, W. D. Lovell. 

\Penn Yan, Geo. R. Young. 

|Rose, George Smart. 

Savona, M.S. Collier, M. D. 
Setauket, Selah B. Strong. 
Son.erset, J. W. Thurber. 

South Canisteo, J. W. Wilson. 
\Utica, Thomas Birt. 


Agricultural 


Statesville, W. A. Eliason. 
*Tarborough, E. V. Zreller. 
'Weldon, T. A. Clark. 

|Bellevue, Wm, Sheffield. 
iCleveland, G. A. Hyde. 

College Hill, John W, Hammitt, 
\Collinwood, Wm. Smeed. 
|Columbus, Ohio Weather Service. 
(Demos, B. B. Ault, 

iElyria, C. W. Goodspeed. 
Garrettsville, S. M. Luther. 
‘Gracey, H. M. Scotts 


Those 


Lake Wini piseogee 
Cotton and Woollen 


|Moorestown. Thos. J. Beans. (Service. 
|New Brunswick, New Jersey Weather 


\Raleigh, NorthCarolina W eather Service. 


& 
List of voluntary stations of the Signal Service, with their respective observers, who Furntsh meteorological yeporis for the Monthly Weather Review. HEE 
marked with an asterisk (*) did not send reports in time to be used in Review for November, 1888. 
a 
| 
4 
3 
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of coluntary stations of Bignal 


Place of obsercation and lace of observation and observer, 

Cont-nurd SouTH Continued. 

Jackson borough, Dr. J. B. Cedar Springs, i, Bayerty. 

Lordstown, W. 8. Dean. Columbia, eather Ser- + 

Napoleon, Dr. T, C. Huntery Kirkwood, Colin Maerae. 

New Athens, T. M. Sewell, Statesburgh, Dr. W. W. 

North Lewlshurgh. H, D. GoWey. TENNESSEE. 

Port«inonth, Dr. 1b. B. Cottom, Ashwood, Rev. C. F. 

Ruge'es, Peter bowman, Austin, P. B. 

Titin, Rev. T. H, Sonedecke® Milan, Dr. M. Dy L. Jordan. 

Watiseon, Tho«, Mikesell. Nashville, State Board of Health. 

Westerville, Prof. John Haywood. Riddieton, F. K. Fergusson. 

Weat Milton, Luke 8. Motte, Texas. 


Yellow Springs, Chas, W. Rice. 

CORROON, 
Allmoy, John 
Bandon. Gieo. Kennett, 
Rast Portiand, Dr. Geo. Wiga. 
Eola, ‘thos, Pearce. 
"La Grande, J. K. Romig, 
MeMinnville, Prof. J, Crawford, 
Monwnt Angel, Rev Barnabas Held. 


Roseburch, Oregon ‘We ather Service, G 


*Yaquina L. H., Dr. John Gy Jessup. Galveston, Texas Weather Service, Deuster, G. H. Krttsehke. 
PENNSYLVANIA, Granbury, E. H. Snider. *Embarrass. J, E. Breed, 

Altoons, Chas. B. Dudley, M.D. Lampasas, Dr. C. M. Ramedell, Fond du Lae, J. C,. Wedge. 

Catawisxa, Robt. M. Graham. Mesquite, Silas G. Lackey. Fredonia, B. IL. Meyer. 

(larion, Prof, C. M. Thomas, Mexia, Chas. F. Mercer, * Lancaster, Edward lellock. 

Corry, Wm. Loveland, New Ulm, C, Runge. Lineoln, A. J, Loose. 

*Drifton, H.D. Miller, Silver Falls, C. M, Tilford. Madison. Washburn Observatory. 

Dyberry, Theo, Day. VERMONT. Manitowoc, Miss Clasina Liips. 

Easton, Dr. J. W. Moore, Brattleborough, W. H. Childs. (shkosh, Prof. W. N. Mumper. 

Franklin, Joseph Bell. Burlington, W. B. Gates, Waucousta, G. H. Yapp. 

Germantown, Thos, Meehan, Coventry, W. H. Tibbetts. Weston, R. R. Wilkinson, 

Grampian Hille, Nathan Moore, East Berkshire, J. H. Mears. FOREIGN, . 

Haverford, Prof. P. Leavenswerth, Lunenburgh, Dr. Hiram A. Cutting. Burnside, 8. A., Dr. C. 3. Hering. 

*“Jolustown, BE. C. Lorentz, - Manchester, Rey. E. P. Wild. Grand Turk, W. Indies, Geo. 1. Gibbs. 

Meadville, David Logan. {Service. Middlebury, 8. Holton. Guanajuato, Mexico, Met’! Obs’y. 

Phliadelphia, Pennsylvania Weather Newport, M. B. Trasher. Hamilton, Bermuda, General Russell, Fostoria, Tenn., 

Philipsburcwh, G. F. Dunkle, Saint Johnsbury, F. Fairbanks. Hastings. 


uk wh L.. Heacoek,. 
eading, M. Dechant, 
Selem Corners, T. B. Orchard. D. B 


State College, Agricnitural “Beperi-' 
mental Station. 
Troy, M. Gustin. M 


Wellsborongh, Hiram D. Dewiing. 
West Chester, Dr, Jesse C, Green. 
*Westtown. Wim. F. 
CAROLINA, 
Aiken, Dr. W. H. Geddings, 


Miiitary posts from whith meteorological reports were received, through the Surgeo on Gene ral » A the Army, i in . time to be used in the preparation of the Monsh’y D 
Weather Keview for 


Alabama, OColvrado. Idaho. Maasachusetts. Nebroska—Cont’d. New York—Couv'd. Virginia. 

Movant Vernon B’ks. Lewis, Port. Boisé Barracks. Warren, Fort. Sidney, Fort. West Point. Monroe, Fort. 
irirona, *Lyons, Port. Sherman, Fort. Mithuyan. Nevada. Oregon. Washington Ter. 

Huachuca, Fort, Dakota. lnudian Territory. Brady, Fort. McDermitt, Fort. Klamath, Fort. Spokane, Fort. 
MeDowell, Fort. A. Lineotn, Fort. Gibson, Fort. Mackinae, Fort. New Mexico. Raode Island. Townsend, Fort. 
Mojave, Fort, Bennett, Fort. Reno, Fort. Minnesota, Bayard, Fort. Adams, Fort. Vaneouver, Fort. 
Whip ple Barracks, Meade, Fort. Supply, Fort. Snelling, Fort. Seldon, Fort. Teras. Walla Walla, Fort. 

irkansas. Pembina, Fort. Kansas. Montana. Union, Fort Clark, Fort. Wyoming. 
Hot Springs Randall, Fort. Nays, Fort. Assinaboine, Fort. Wingate, Fort. Concho, Fort. Bridger, Fort. 

Culifornia, Sisseton, Fort. Leavenworth, Fort. Custer, Fort. New York. Davis, Fort. D. A. Russell, Fort. 
Angel Island. Sully, Port. Riley, Fort. Keogh, Fort. Columbuea, Fort. Elliott, Fort. Laramie, Fort, 
Aleutrax Inland, Totten, Fort. Maine. Maginnis, Fort. David's Island, Hancock, Fort. McKinney, Fort. 
Renecia Barracks, Yates, Fort. Preble, Fort. Missoula, Fort. Hamilton, Fort. MelIntosh, Fort. Pilot Butte, Camp. 
Bidwell, Fort, Piorida. Maryland, *Shaw. Fort. Madison Barracks. Ringgold, Fort. Sheridan, Camp. 
Gaston, Fort, Saint Francis B’ks. McHenry, Fort. Nebraska. Niagara, Fort. Washakie, Fort. “a 
Mason, Fort. Niobrara, Fort. Plattsburgh Barracks. 
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*Comanche. 
Corsicana, W. H. 
Deeatur. H. D. 


Strafford, F. 


*Petersburgh, Jas. 
*Rappahannock, W. 
Spottsville, 
Summit, J. R. Sim, 


Austia, Osear Sameostz, 
Bear Creek Ranche, 


Ww. 
Berfy, 


edar Hill. J. P. 
Osborn. 


Dr. 


College Station, Prof. J. H. Kinealy. 


Fred R. Blount. 


E. N. 


‘olorado, 


Hamilton. 
Donald, 


allinas, Lam Woodruff. 


J. Seribner. 
VIRGINIA, 
ird’s Nest, C. R. Moore, 
hristiansburgh, 
ale Enterprise, J, L. 
arion, A. Lingotn. 


B. W. 


Jones. 


PUBLICATIONS OF THE 


The following publications of the Signal Service are for sale, by authority of act of Congress, approv ed 
Revised Statutes, and will be forwarded by mail to any address in the United 


OF 


States upon the receipt of the price: 


Maps in one color without weather reports or isobaric lines, per hundred. ... 
Maps with either 8a. m. or 8 p. m. reports, isobars, and ‘isotherms for the United States ,( 2 cents per 


Opy 


Anderson. 


H. Potter. 


W iesendanger. 


H. D. Walters. 
Heatwole. 


M. Colson, dr. 
H, treland. 


Robinson, Fort. 


Service, with their tive observers, whe meteorologiea! reports for the Monthly Weather “a 


Viroinis— Contrnned. 


(vice. (piversity of Va., James Wearmouth, 


Variety Millx, J. H. Micklem. 

Wythevilic, Howard Shriver, 
WASHINGTON TRRRITORY. 

Blakeley. R. M. Hoskinson. 
Tacoma, E. N. Fuller. 

*Vushon, Mrs. C. B. Carpenter. 
West V 
*Clarksburgh, R. T. Lowndes. 
Hartmonsville, W. Tobb. 
Heivetia, Dr. C. T. Stucky, 
Middlebrook, S. F. H. Hewit. 
*Parkersburgh, T. G, Field. 
Rockport, R. D. d. Eehols. 
Tyler Creek, F. M. Swann. 
White Sulpher Springs, T. Surber. 

W ISconsiN. 


*Beloit, Beioit College Observatory. 


Cadiz, B. C. Curtis- 
Delavan, George L. Collle. 


Killienoo, Alaska, Jos. Zuboff, 
*Leon, Mexico, Prof. M. Leal. 
Mazatlan, Mexico, Lcon P. Acosta. 


Mexico, Dr. 
Cc. McLeod. 


* Monterey, 
Montreal, Quebec, 


Portau Prince, 
*Pueblo, 


November, 1885 


Wadsworth, Fort. 


Maps with 7 @& m. reports and isobars for the Northern Hemisphere, per month .. 


Monthly Weather Review, 


rice lists 


Orders for any of the 


15 cents per copy, or per year Sere 
Monthly Meteorological Samm: wry and Review, 10 cents per copy, or per year. 


of meteorological instruments and books, 


above publications, 


Piace of observation and observer. Place of observation and observer. 


“Potsdam, N. Y., Peter Vilas; 


Mexico, Mexico, Meteorological Obs’y. 
Wm. De Ryee. 


New Westminster, B.C.,Capt, A. Peele. 
Hayti, Prof. I. Scherer. 


Mexico, Catholic Institute. 
*Zacatecas, Mexico, Jose A. y Borrilla, 


SIGNAL SERVICE. 


with the names of parties from whom they may b« 
obtained, wilt be furnished on application to parties desiring to become voluntary observers of this Servige. 

with money order enclosed and drawn to the order of the Prog 
erty and Disbursing Officer, Signal Service, should be sent to the Chief Signal Officer, U.8. Army, Washington, D. @ 


Wew observers, commencing obser ta 
tions Nuvember, 1888, 
wt Willing, Ala., W. M, Garret. 
‘Eagle Pass, Ariz., Dr. BR. B. Tripp 
Winslow, Ariz., UC. B., Yost. 
Colegrove, Cal., Seward Cole. 
'Nicolaus, Cal., Alvah Pendleton. 
/Riverside, Cal., A. K. 
Spring Lake. Dakota, A. Gould, 
| Viola, Del., J, A. Furton, 
/Kissimmee, Fla.. E. E. W. Brewster. 
jJimtown, Ind, T., M. M, Yeakiey. 
'Ashland, Ky.. J M. Ferguson. 
iFalmouth, Ky., F. G. Held. 
Madisonville, Ky., T. d.-Gill. 
Owensborough, Ky., Watkine & Carter, 
Owenton, Ky., J. 5. Cox. 
Markaville, La., Leon Molenar, 
\Franklinton, La., T. M. Bubington. 
‘Yypsilanti.. Micb., ©. 8. Weodard. 
Minneapolis, Minn., Prof. W, A. Pike 
Hannibal. Mo., A. E. Trahue 
Sheldon, Mont., P. J. Bond, 
Ansley, Nebr., P. Fowlie. 
Jersey City, N. J., W. Babeoek, 
Angelica, N. Y., J. P Slocwm. 
Barnes’ Corners, N. Y.. W. ©, Pawdrey 
Canton, N. Y., Henry Priest. 
Constableville, N. Y., R. Sanford Miller 
Johnstown, N. Y., W. 8. Snyder. 
Lowville, N, Y.. W. Hudson Stephens, 
North Hammond, N. Y,, C. A. Wooster’ 
G.W.d 
Smith, 
Queensbury, N. Y., FE. Jenkins, 
N. Y., W. H. Jeffers, 
F. Corwin. 
Charles Foster. 
Tex., E. A Sterling. 
Tex., J. G. Sloan. 
Brownwood, Tex., J. F. Mayo. 
College Station, Tex., Prof. Kincaly 
Columbia, Tex., J. 8. Rogers. 
Corsicana, Tex., E. L. Gibson, 
Fort Worth, Tex., W. Dryden. 
Houston, Tex.. A. Hutehinson. 
Huntsville, Tex., G. Buckingham. 
Longview, Tex., G. W. Kreeh, 
Waco, Tex., W. H. Godber. 


Wedgewood, N. Y. 


Belton, 
Brenham, 
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